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Abstract 
The aim of the current study was to identify and describe the incidence and 
mechanism of injuries that occurred to judoka at a South African national 
tournament. Therefore the objectives of the study were to determine the following:  
 
 To describe and compare the type and incidence of injuries occurring at a 
South African national championship in respect of three different age groups 
as well as gender. 
 
 To describe and compare the types of mechanisms occurring at a South 
African national championship in respect of three different age groups as well 
as gender. 
 
 To describe and determine the treatment methods used by judoka at a South 
African national championship. 
 
 To determine and describe the training methods of judoka and the potential 
impact on incidence of injuries at the relevant national judo championship. 
 
To achieve the aims and objectives set out in the present study, the literature 
regarding injury incidence and mechanisms causing those injuries were reviewed 
along with other martial arts, in order for comparisons to be made within judo and 
other martial arts. To evaluate and describe injury in judo an exploratory-descriptive 
epidemiological approach was used in order to gather relevant data. 
 
The use of detailed questionnaires was used to capture information regarding 
physical preparation for the tournament along with a screening questionnaire that 
captured important data relating to injuries prior to competing in the South African 
national tournament.  In order for the main aim of the study to be achieved an injury 
questionnaire was presented to all injured judoka who partook in the study at the 
tournament. This questionnaire captured critical information regarding the occurring 
injury and the mechanism responsible for the injury. 
 
   xvi 
 
Judoka sampled consisted of 141 judoka of which 110 were males and 31 were 
females. This sample size of judoka consisted of three age groups with each group 
representing a different age range. This allowed for the observation of more injuries 
but also allowed one to compare injuries obtained by younger judoka to that of older 
judoka. For the purposes of this study groups 4 (ages 14 to 16), 5 (ages 17 to 19) 
and 6 (ages 20 and older) were used. The reason for selecting these three age 
groups was due to the fact that they would be participating under international 
regulations with strangulations and armlocks allowed for in a fight. Group 4 consisted 
of 49 judoka; the smallest group studied was that of group 5 and consisted of 28 
judoka with group 6 being the largest sampled group with 64 judoka. Of the 141 
sampled judoka 103 injuries were recorded with males obtaining more injuries than 
that of female judoka. The results from the study were placed into table and graph 
formats and described via descriptive statistics. In order to explain the variation 
within groups inferential statistics as well as Cohen‟s d were utilised to determine 
both statistical and practical significances between the different age groups. When 
describing statistics via the use of frequency distribution tables, statistical 
significance was tested via Chi2 tests of independence, Cramér‟s V was utilized to 
determine practical significance. Analysis of variance (ANOVA) was done to 
determine intra-group differences with the F statistic reported for significant findings 
as it reports the variance of group means.  
 
The present study found that male judoka within their respective age groups 
competed in judo for a longer duration than that of females, that the older the judoka 
was the greater the likelihood that the judoka would have competed for a longer 
duration of time at a provincial level of judo with group 5 and 6 having competed on a 
provincial level longer than that of group 4 judoka. Over a 12 month period judoka 
sustained almost four minor injuries and less than one major injury on average. 
Females on average were found to have sustained more minor injuries over a period 
of a year than that of males. The results indicate that only 37.9% of judoka compete 
with existing injuries with more males (40.0%) participating with an existing injury 
compared to that of females at 31.5%. 
 
The time spent training the various judo components was similar across all three age 
groups with a statistically significant differences (F (1,81) =4.216, p=.043) found 
   xvii 
 
between the genders of group 4 males and females with males practicing more ne-
waza a week. On average time spent doing gym work was 177.39 minutes a month 
with males training for a longer duration 192.69 minutes a month than that of 
females. Group 5 judoka spent the greatest time in a month doing gym training at 
201.35 minutes a month. A gender difference was noted in upper body strength 
training (F (1,81) = 4.12, p =.046). Males favoured upper body strength training 
compared to that of females. A total of 103 (73.0%) of the sample group were injured 
once or more. Group 4 judoka (age 16 to 17) had the highest injury incidence for 
incurring a injury at least once at 75.5%. The injury incidence for groups 5 (age 18 to 
19) and 6 (age 20 + years) for incurring at least one injury was 71.4% and 50.0% 
respectively. 
 
The results indicate that 72.7% of males reported at least one injury compared to 
74.2% of females. The present study found that the head and neck (42.7%) followed 
by the upper body (34.0%) to be the anatomical regions with the highest incidence of 
injury. The upper body anatomical site most frequently injured as expected was the 
shoulder joint at 11.7% with the knee, the lower body site with the greatest incidence 
of injury. Cuts (38.8%) accounted for the largest proportion of injuries with the most 
occurring injury to males being that of a cut (45.6%) and sprains (37.5%) for females. 
A statistically significant difference was found between the two genders in relation to 
the types of occurring injuries, with a moderate practical significance noticed (Chi2 
(4) = 12.33, p = .015, V = 0.35). The major mechanisms of injury to the judoka was 
throwing / being thrown (35.5%) and impacts / collisions with other judoka (33.9%). 
These mechanisms of injury were also identified as the major mechanisms leading to 
injury in both genders. A total of 17.7% of fights were terminated due to injury with 
fewer males (14.5%) having fights terminated due to a serious injury compared to 
that of females (29.0%). A statistically significant difference was found between the 
two genders in relation to the termination of fights due to injuries with a small 
practical significance noticed with (Chi2(1) = 7.93, p = .005, V = 0.19). The most 
identified treatment at the tournament for judo was that of icing the injured area. 
Male judoka indicated 36.4% of injuries were treated with ice with females treating 
36.0% of their injuries with ice. Males indicated that the return to the sport after 
becoming injured was less (0.75 weeks) than that of females (1.71 weeks) and a 
   xviii 
 
statistically significant difference was found between the genders and recovering 
from injury (F (1,81)  = 4.22, p = .043, d = 0.41). 
 
Keywords: judo, judo injuries, injuries in judo, martial arts, martial arts injuries 
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Chapter 1: Problem Identification 
 
1.1 Introduction 
 
Judo is a complex sport where many variables (tactical, technical, physiological, 
psychological) determine the final result (Franchini, Takito & de Moraes Bertuzzi, 
2005). It is a sport that encompasses many different techniques and makes use of 
throwing, grappling, pinning, joint locks and chocking techniques in order to gain an 
advantage over the opponent (Yard, Knox, Smith & Comstock, 2007). It is a modern 
and popular combat sport which places emphasis on live training. This live training or 
the simulation of the competition aspect increases the risk of injury to the participant 
as it would in any other combative sport. (Green, Petrou, Fogarty-Hover & Rolf, 
2007). This viewpoint is further supported by that of Kujala, Taimela, Ilkka, Antti-
Poika, Orava, Tuominen and Myllenen (1995) who state that violent bodily contact 
between athletes increases the risk of injury. Combat sports frequently involve 
striking, throwing or immobilizing the opponent and therefore are commonly 
considered more dangerous compared to other athletic activities (Pappas, 2007).                 
 
As judo is a contact sport the participants take part in age and weight groups. The 
injuries that occur change in relation to the age group practicing judo as well as 
gender (Sterkowicz, 1987). Studies conducted on injuries in judo report that there 
are a high number of injuries that occur and that the injuries that do occur injure 
various parts of the body (Sterkowicz, 1987). Although these injuries may present 
themselves more in a particular age group these injuries do occur over the full age 
range. Injuries to judoka often result from a surprise attack which may inflict damage 
to the various body parts the attack is aimed at (Sterkowicz, 1987).    
 
Studies that have been undertaken point out that as with other contact sports the 
lower extremities are at risk of injury as well as that of the upper extremities. 
However in judo the upper extremities seem to be more frequently injured in both 
men and women (Green et al., 2007 and James & Pieter, 2003). This was also found 
in a study by Pappas (2007) who stated that the upper extremities were at a greater 
risk of injury in a contact sport such as wrestling with 44.3 % of wrestling injuries 
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related to upper body extremities.  In another study which documented acute injuries 
over a five year period, Kujala et al. (1995) found that judo and karate had the 
highest injury rates when compared to soccer, ice hockey, volleyball and basketball 
with 70% of the injuries in judo occurring during training. Kujala et al. (1995) also 
state that of the various body regions injured, 37,6% of the injuries are related to the 
upper extremities, a finding that is consistent with the previous studies mentioned. 
The relevant body parts injured may be due to the various throws and locks that are 
used in the sport of judo and although the various techniques used in this sport may 
inflict damage, that is not the goal of the sport. Other studies have also shown that 
brain injuries do occur in judo however these injuries are very few and usually result 
from strangulations. (Souza, Monteiro, Del Vecchio & Goncalves, 2006).  
 
The injury statistics such as those stated by Barrault et al. (1983 cited in Green et al., 
2007) indicate that male judo injury rates are between 25.2 and 122.6 per 1000 
athlete-exposures and females between 34.3 and 130.6 per 1000 athlete exposures. 
These statistics span a large range and it is deemed necessary to further clarify 
more specifically what the injuries in judo are and how these injuries occur so as to 
plan and implement interventions that will allow athletes many years of participation 
in their sport.   
 
At the root of injury control and prevention is the ongoing process of collection and 
analysis of injury surveillance data which is used to describe injuries in terms of 
incidence, severity, cause and risk factors (Williams, Furbee, Prescott & Paulson, 
1995). The use of an injury surveillance system (ISS) has been successfully used in 
the National Collegiate Athletic Association (NCAA) for more than two decades 
which has led to the development of new safety policies in numerous sports such as 
ice hockey, football, lacrosse and basketball (Dick, Agel & Marshall, 2007). However 
in soccer they have discovered the need to develop a uniform method for 
epidemiological research. The international governing bodies of football as well as 
national football associations have taken note of the injury rates in football players 
and are concerned that the demands placed on a footballer may translate to injuries 
to the players. To investigate this finding they have suggested that a survey of sports 
injuries in a uniform manner may aid in the development of preventative techniques 
(Hägglund, Waldén, Bahr & Ekstrand, 2006). This concern should be shared by all 
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sporting codes in order to allow for the development of correct surveillance systems 
that may help describe the injuries obtained, the severity and cause of the injury and 
help aid in developing sport specific preventative measures.  
 
It can be highlighted that injury surveillance systems aid in helping determine and 
prevent injuries that occur in sport  and thus developing such surveillance systems 
specific to a sport may aid in preventing injuries within that particular sport or other 
sports (Hägglund et al., 2005). Previous studies conducted on judo do not agree on 
what the injury rates in judo are (Green et al., 2007) and as judo is a contact collision 
sport that may increase the athletes risk of obtaining an injury (Green et al., 2007 
and Pappas, 2007) it is deemed necessary to further investigate the incidence and 
mechanism of injuries that occur to judoka.  
 
1.2 Aims and Objectives 
1.2.1 Aim 
 
The aim of this study was to explore and describe the incidence and mechanism of 
injuries that occurred at the 2008 South African National Judo Championships and to 
determine treatment methods used by judoka.  
1.2.2 Objectives 
 
In order to achieve the aim of this study successfully, the following objectives are 
relevant: 
 To describe and compare the type and incidence of injuries occurring at a 
South African national championship in respect of three different age groups 
as well as gender. 
 
 To describe and compare the types of mechanisms occurring at a South 
African national championship in respect of three different age groups as well 
as gender. 
 
 To describe and determine the treatment methods used by judoka at a South 
African national championship. 
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 To determine and describe the training methods of judoka and the potential 
impact on incidence of injuries at the relevant national judo championship. 
 
1.3 Scope of the study 
 
The sample size participating at the national judo championship consisted only of 
males and females within the three age categories identified and to whom potentially 
injuries could occur. The sample size therefore consisted of 141 judoka from nine 
provincial provinces across South Africa with 110 judoka being male and 31 being 
female. Three different age groups were examined namely group 4, group 5 and 
group 6 with age ranges of 14 to 16 years for group 4 judoka, 17 to 19 years for 
group 5 judoka and 20 years of age and above for group 6 judoka.  Group 4 judoka 
accounted for 49 participants of the sample size with group 5 and group 6 
contributing 28 and 64 participants respectively to the sample. Group 4 judoka 
consisted of 38 males and 11 females, group 5 judoka consisted of 21 males and 7 
females while group 6 judoka consisted of 51 males and 13 females. These age 
ranges were chosen as literature on judo does not always have large sample sizes 
with many studies only either focusing on young judoka or senior judoka and 
examining across this larger age range would allow for a greater comparison to other 
studies as well as assist in statistical analysis. 
 
All judoka completed a screening and preparation questionnaires prior to the study in 
order to assist in gathering screening data as well as what preparations the judoka 
had taken in order to physically compete at the South African national tournament 
with emphasis being on the judo specific training. Furthermore judoka that sustained 
injuries at the South African national tournament had to complete an injury 
questionnaire that detailed the occurrence of the injury. 
 
1.4 Significance of the study 
 
Research has shown that certain rules and/or equipment changes can alter the injury 
profiles of sports (Souza et al, 2006).  However such changes can only be justified if 
it is based on scientifically designed injury surveillance studies. Green et al. (2007) 
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indicate that studies that have focused on injuries in judo have been limited to 
complex case studies and that few have investigated the risk factors that predispose 
judokas‟ to injury, the incidence of injury and the type of injuries that occur. From the 
limited research available it seems that the vast majority of martial arts injuries are 
acute or have a sudden onset in nature and that the frequency, duration and 
intensity of the training of athletes may have a bearing on the onset of these injuries, 
however according to Pieter (2005) there is a lack of substantiating evidence to 
support this perception.  
 
As previously stated, participants in judo sustain many injuries and it is of importance 
that the various types of injuries sustained, their incidence and the mechanism of 
these injuries be identified. The value of this research lies in the fact that 
interventions could be devised in order to reduce injury rates in judo or aid in the 
treatment of injuries sustained through the active participation in judo. The 
monitoring of the preparation training regime of the athletes may aid in identifying a 
possible cause of injury. The surveying of injuries at the South African National 
Championships is of importance as this competition is the highest level that all 
provincial athletes will compete in. All statistics regarding injuries surveyed at this 
competition are of value to judo South Africa as it would provide them with relevant 
information as to what injuries the athletes obtain at a high level of competition and 
will include participants from all around the country. This study is of significant 
importance as it will aid in further injury based knowledge added to the already small 
but existing knowledge and may lead to interventions to prevent or decrease injury 
incidence in judo.  
 
1.5 Concept clarification 
 
 Judoka: A person who practices in judo. (Dando, 1993 : 16) 
 
 Judogi: A judogi represents clothing, that is trousers, jacket and belt. 
(Inmann, 2007: 14) 
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 Athlete exposures: A situation in which an athlete is exposed to the   
possibility of an athletic injury. (Dick et al., 2007) 
 
 Epidemiology: The study of the occurrence and distribution of diseases and 
disorders in human populations (Tortora & Grabowski, 2003: G-14).  
 
 Aetiology: The study of the causes of disease, including theories of the origin 
and organisms (if any) involved (Tortora & Grabowski, 2003: G-14). 
 
 Group 4 Judoka: Judo participants between the ages 16 to 17 years of age. 
 
 Group 5 Judoka: Judo participants between the ages 18 to 19 years of age. 
 
 Group 6 Judoka: Judo participants 20 years of age and older. 
 
 Injury: This is defined as any physical complaint sustained by a player that 
result from a match or training, irrespective of the need for medical attention 
or time loss from sport activities (Fuller, Ekstrand, Junge, Andersen, Bahr, 
Dvorak, Hägglund, McCrory & Meeuwisse, 2006:193) 
 
 Mechanism of injury: Mechanical description of the cause of injury (Kendall, 
McCreary, Provance, Rodgers & Romani, 2005: G-5). 
 
 Newaza: Groundwork done in order to gain an advantage by a series of 
moves, counter-moves and feints. (Dando, 1993 : 18) 
 
 Randori: Practice with a colleague but without the pressure of a competitive 
situation. (Dando, 1993 : 19) 
 
 Tachi-waza: Standing techniques. (Dando, 1993 : 21) 
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1.6 Summary 
 
 As previously described there remains a discrepancy to the mechanisms of injuries 
that occur to judoka as well as the types of injuries mostly commonly occurring in the 
sport. The following chapter aims to describe the sport of judo as well as describe 
the physiological adoptions needed to compete in the sport. Literature has reported 
various injuries and the mechanisms leading to injury and this will be further explored 
as well as compared to that of other combat sports. These comparisons are of 
importance to the study as current research on injuries in judo is low and the 
comparison allows one to identify the risk of judo as a combat sport compared to that 
of other sports. 
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Chapter 2: Literature Review 
  
2.1 Introduction 
 
Judo is an international sport and has gained incredible exposure and success 
throughout the world since its inception in 1882 (Pulkkinen, 2001).  Judo in many 
parts of the world is part of the physical educational systems (Pulkkinen, 2001). 
Many aspects of the sport have been studied and researched, however many of 
these studies have been completed in Europe as sport science plays an integral part 
in the development of a sport as well as training and development of an athlete. 
North and South America have recently started conducting scientific studies on judo 
due to its rise in popularity (Pulkkinen, 2001). Many aspects of the sport have been 
studied with many scientific papers covering the physiological make up of the judoka 
as well as some aspects covering the psychological aspects of the sport. As the 
popularity of judo continues to rise it seems important to add to the scientific body by 
conducting a academic review. Judo‟s popularity in South Africa is growing, however 
there is a lack of knowledge regarding the occurring injuries in the South African 
context with few international studies being conducted in this regard. As of yet, no 
study regarding the injuries that occur in judo in South Africa has been investigated. 
Judo is a contact sport and the change in rules with the International Judo 
Federation (IJF) to make judo more of a spectator sport by reducing stale mate 
situations and increasing the combat aspect of the sport through throwing may lead 
to an increase in injuries within the sport (www.intjudo.eu/Rules/IJF_Referee_Rules). 
These constant changes in the rules and the need for more of a combative approach 
may lead to an increase in injuries and hence the need for more academic studies 
regarding this topic. 
 
The purpose of this chapter is to describe relevant information from literature that will 
elucidate the topic under investigation. The chapter begins with a description of the 
origins of judo. The aetiology and epidemiology of sport injuries is also discussed as 
this forms the basis for the present study. The development of the modern game and 
a description of the sport of judo follows so as to introduce the sport of judo. The 
various aspects that make up the sport are further described such as the competition 
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surface, rules of competition and officials. Describing the basics of how judo is 
composed and how the sport is physically divided into age and weight categories 
and the point scoring system will also assist in describing the contextual setting for 
the study. The review then explores the analysis of the judo activity, furthermore 
reviewing the morphological and physiological demands of the sport such as 
somatotypes and energy systems. The measurement of injury incidence is also 
described and it is of significant importance as it is a method to which different 
injuries may be compared to each other as well as to injuries of other studies. Time 
loss injuries will be explored to assist in determining the length of non-participation in 
judo due to an injury. Finally the chapter explores research that has reported 
incidence of injury and the mechanism of these injuries. The types of occurring 
injuries according to anatomical location will be discussed as well as the mechanism 
of occurring injuries and the anatomical location associated with the mechanism of 
injury. The chapter concludes with a summary of the review and a brief highlight of 
the next chapter.   
 
2.2 Origins of the sport 
 
Judo is a martial art created in 1882 by Jigoro Kano and is a martial art which is 
characterized by a great amount of technique and has a highly valuable 
philosophical basis (Barsottini, Guimaraes & de Morias, 2006). It is an unarmed 
combat sport that developed out of ju-jitsu and is an Olympic sport which is practiced 
throughout the world. (Dando, 1993). The founding school for judo in 1882 was 
named the Kodokan, meaning, „place for studying the way‟ and started with 9 
students. Today the Kodokan, now an eight-story building which includes a museum, 
gym facilities, dormitories, six dojo‟s and a main dojo housing 400 mats, is the 
mecca for all judokas‟ around the world and the headquarters for Japanese judo 
(Pulkkinen, 2001). 
 
Judo retains much of its traditional heritage with Japanese terminology used 
worldwide to describe the techniques and components of judo as well as refereeing 
terms, scores and penalties (Pulkkinen, 2001). The direct translation of the word 
Judo means the way of non-resistance however it is often simplified to the gentle 
way (Inmann, 2007).  
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The current ruling body of judo is the International Judo Federation (IJF), and this 
organization governs the membership of judoka throughout the world (Pulkkinen, 
2001). The International Judo Federation (IJF) was founded in 1952 with the first 
world championships being held in 1956 in Tokyo, Japan. This tournament was only 
held for male judokas‟ as women were not yet permitted to compete in international 
tournaments (Inmann, 2007).  The Men's judo first appeared in the Olympic Games 
in 1964 in Tokyo, Japan and after spending 1968 off the Olympic program, it has 
appeared in every Olympic Games since 1972 (Dando, 1993). Women‟s judo 
developed more slowly than that of the males with 1926 being the first year that 
formal tuition in Japan took place for women however they were not permitted to do 
full randori as was practiced by the men. In 1980, the first women‟s world 
championship took place with 27 countries participating. In 1988 women's judo 
participated at the Seoul Olympics but as a demonstration sport. Following the 
success at the Seoul games women‟s judo was recognised as a full-medal discipline 
in 1992 at the Barcelona Olympics (Inmann, 2007).  In 1964 at the first Olympic judo 
event in Tokyo there were 74 participants from 27 countries but by 1992 in 
Barcelona the judo competition had grown to 437 participants from 93 countries.  
(Ohlenkamp, 2002).  
 
2.3 Epidemiology and Aetiology of Sport Injuries 
 
Epidemiology may be defined as the “study of the occurrence and distribution of 
diseases and disorders in human populations” (Tortora & Grabowski, 2003: G-14). 
Epidemiology may be further described in two basic terms: incidence and 
prevalence. The incidence of injuries is the number of new injuries that occur during 
the period of a study and prevalence is described as the total number of injuries or 
diseases that occur at a specified point or period (Maffulli, Renström & Leadbetter, 
2005: 33). The aims of epidemiological research are fivefold (Maffulli et al., 2005: 32-
33):  
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1. The quantification of the health status within a population with regards 
to time trends and diseases or injuries. 
2. The observation of a population with regards to definite health trends 
and relative frequencies. 
3. To determine the cause of a disease or injury, this will aid in the  
explanation of the origin of the disease or injury. 
4. To predict the amount of diseases or injury that will occur and the 
distribution of different health statuses within the population. 
5. To aid in the prevention of the re-occurrence of diseases or injuries, 
the prolonging of life or improvement of health status with regards to 
persons with diseases and the eradicating of present diseases or 
injuries.  
 
Aetiology can be described or defined as the “study of the causes of disease, 
including theories of the origin and organisms (if any) involved” (Tortora & 
Grabowski, 2003: G-14). 
 
The present study observed multiple variables with regards to the aetiology of 
injuries occurring to the judoka, however to assist in establishing the aetiology of the 
study, epidemiological variables were assessed. Previous epidemiological studies 
which are discussed in detail throughout Chapter 2 describe the occurrence of 
injuries and the possible causes of these injuries. These aspects of study assist in 
describing the relevant information to the topic of study as well as relate it to other 
sporting ventures. Since judo is an evolving sport and martial art the sections that 
follow will help describe the sport of judo. 
 
2.4 The development of modern judo 
 
This section aims to describe the various aspects that make up the sport including a 
description of the sport, the competitive surface, the rules of competition, the 
referees, the point scoring system as well as the weight categories in which the 
judoka must partake in. This section will also give insight in to whether certain 
aspects of the sport as previously mentioned may affect the judoka in terms of injury. 
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2.4.1 Describing the sport  
 
Judo is a “contact-collision sport” which does not make use of any punching or 
kicking and is similar to that of jujitsu and Olympic wrestling. In essence, judo is a 
grappling sport which consists of throws, takedowns, pins, strangulations and arm-
locks. These components that make up judo are however divided to help ensure safe 
participation. Strangulations and arm-locks are only practiced by senior level 
competitors and thus are held out of the junior division (Nishime, 2000). Amptmann 
and Cotton, (2005) echoed Nishime (2000) stating that judo is an exciting grappling 
sport however adds that it is similar to wrestling , but unlike wrestling, the 
competitors wear thick jackets called judogis or gis. The gi allows for different tactical 
approaches for the judo athlete when compared to that of wrestling. The Judogi has 
become a fundamental part of modern judo and has stringent regulations regarding 
the judogi‟s length and width of the sleeves and gi pants. The reasoning for the 
regulations involving the judogi is attributed to competitive judokas‟ manipulating the 
judogi in order to attain a competitive advantage over another competitor by 
shortening the judogi (Inmann, 2007). 
 
2.4.2 Competition surface 
 
Judoka compete on a tatame which is the Japanese word for mat. The tatame has 
undergone many changes over the years in order to assist with safety without 
inhibiting a judokas‟ speed of movement. The tatame is square shaped and has a 
inner red square also known as the danger area. The tatame is a minimum of 14m x 
14m which includes the danger zone as well as a safety area around the tatame of at 
least one meter. The competition area allowed for fighting is thus 8m x 8m (Inmann, 
2007).  Judoka are permitted to fight within the contest area with a limited amount of 
time allowed in the danger zone. If a judoka is pushed or moves outside the contest 
area the referee will stop the fight and the two judoka will return to the middle of the 
contest area where they will be given a signal to continue. 
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2.4.3 Rules of competition 
 
Amptmann et al. (2005) state that judo matches may last anywhere from three to ten 
minutes depending on a variety of factors, but the regulation time for national and 
international matches is one 5-minute period. Pulkkinen (2001) echoes Amptmann et 
al. (2005) stating that the total match period is of five minutes for males and four 
minutes for females. Should a fight end within the allotted time period with both 
opponents on equal score the judges will decide on the outcome of the fight by 
picking the player they believe fought the best (Dando, 1993). These statements are 
true for that of South African participants as senior participants have a time limit of 
five minutes for men and four minutes for women. The fight may last the full time 
length depicted however some fights may end well within the time limit if the 
individual produces a high scoring throw or the opponent submits. Younger athlete‟s 
time limit is reduced to three minutes and some two minutes.  
 
Every fight begins in an upright position and any of the various techniques used in 
the sport may lead to a win. Contests in judo are won either by a standing technique 
which leads to the opponent being thrown or the contest may be won during ground 
submission fighting. The techniques used to throw the opponent to the mat may 
either be a throw made by the foot or leg techniques (Ashi-waza) or hip techniques 
(Koshi-waza) or techniques performed with the hands (Te-waza)  (Dando, 1993).  
 
The judoka may defeat his opponent through submission fighting on the ground if a 
perfect score was not obtained with a throw. This may be done through the use of 
strangulations, arm-locks and pins (Dando, 1993). An automatic victory is awarded 
when a submission hold is executed and the opponent either voluntarily submits or is 
unable to continue competition (i.e. strangled unconscious or is injured). The use of 
strangulations and arm-locks are prohibited if the judoka is a junior athlete. These 
techniques are considered more dangerous and if not controlled will injure the 
opponent (Dando, 1993).  
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2.4.4 Officials 
 
A judo match is governed by three officials who are positioned on the mat surface. 
All decisions regarding scoring and penalizing are made by the acting referee but 
must have support of at least two of the three officials for the decision to be made. 
Penalties may be awarded for numerous infringements such as fleeing the caution 
zone to avoid an attack or being non combative. The IJF requires that the judoka be 
dynamic throughout a fight and hence should a judoka be deemed to be non-
combative a penalty will be enforced on that judoka (Pulkkinen, 2001). 
 
2.4.5 Point system 
 
The nature of competitive judo is governed by a points system with the maximum 
points being awarded for throwing your opponent down to mat. The maximum point 
scored is an Ippon, a 10 point score. The opponent must be thrown flat onto his back 
with one of the various techniques used in the sport and the judoka must have 
control of the opponent when throwing  (Amptmann et al., 2005).  When throwing the 
opponent as in a standing situation the point scoring system can be further extended 
with the point awarded depending on the degree of skill of the throw which may 
range from a take-down to the backside (koka) to a high amplitude throw flat onto the 
back (ippon) (Pulkkinen, 2001). The ippon will be awarded if the requirements met 
before are achieved as well as in the four following ways (Amptmann et al., 2005: 
26):  
1. If the opponent is thrown onto their back with force.  
2. If the opponent is pinned on the mat (on one‟s back) for 25 
seconds or if the opponent submits.  
3. If an opponent is strangled into submission. 
4. Joint-locking an opponent into submission. 
 
The waza ari is a seven point score and is awarded for a throwing a opponent almost 
flat onto ones back however the throw lacks control and force. It may also be 
awarded in a ground attacking situation when a opponent is held on the ground for 
20 to 24 seconds before escaping. The yuko is a five point score and is awarded for 
throwing  an opponent on their side without speed and force or may be achieved in a 
ground situation by holding down an opponent for 15 to 19 seconds before escaping. 
The fourth and last score is a koka. A koka is awarded when an opponent is thrown 
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and lands on their buttocks or shoulder. This score has since been discarded and 
with yuko, waza ari and ippon still used for scoring.  In a ground situation a koka 
used to be awarded for pinning the opponent for 10 to 14 seconds. Should the 
allotted time expire and no winner is announced, extra time may be added in which 
judoka will be able to win the match. Should this not occur then the rule of golden 
score is implemented. Golden score may be compared with that of golden goal in 
football with the first judoka to score will win the match (Amptmann et al., 2005). 
 
Points may also be awarded due to infringements in rules or illegal activities. Points 
are not deducted for infringement but instead a point is added to the opponent who 
received the infringement (Amptmann et al., 2005). 
 
2.4.6 Weight categories 
 
Judo is divided into weight categories consisting of seven different weight classes for 
men and women with one category named the open class which allows participation 
of any sized athlete to compete in. It is also divided into age groups with seniors 
being aged 20 years of age and older and juniors under 20 years of age. The age 
groups for juniors are further divided however it may vary slightly from one country to 
the next  (Dando, 1993). Groups 4 and 5 for the current study have set age 
parameters in which they can compete, 14 to 16 and 17 to 19 years of age 
respectively with group 6 having an indefinite age range from 20 years and up and 
are also referred to as senior judoka. The different weight categories set out by ruling 
bodies allow a judoka to compete safely within their age and weight class, however 
before the implementation of weight classes judoka competed in one category 
named the open class. This division is still available to today in some competitions 
and allows a smaller opponent to compete against a larger judoka.  
 
Green et al. (2007) describes the weight classes for senior women and men into 
three categories namely: light weight, middle weight and heavy weight. All weight 
classes are in kilograms (kg). Table 1 below indicates the various weight classes for 
senior women and men. These weight classes are international standards and are 
the weight classes used by judo South Africa for group 6 judoka. 
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Table 1 – Weight classes for senior women and men  
Description Female Male 
Light weight - 48 Kg - 60 kg 
Light weight - 52 kg - 66 kg 
Light weight - 57 kg - 73 kg 
Middle weight - 63 kg - 81 kg 
Middle weight - 70 kg - 90 kg 
Heavy weight - 78 kg - 100 kg 
Heavy weight + 78 kg + 100 kg 
 
Judo South Africa has however added an extra lower weight group for lighter senior 
individuals. The senior men have an extra light weight class the – 56 kg group as 
well as an open class where a judoka from any weight group could participate. The 
open division is for both males and females. The South African weight classes for 
groups 4 and 5 can be seen in the Tables 2 and 3 respectively. All weight classes 
are in kilograms (kg). 
 
Table 2 – Weight classes for group 4 South African judoka 
Weight category Female Male 
1 - 40 Kg - 46 kg 
2 - 44 kg - 50 kg 
3 - 48 kg - 55 kg 
4 - 52 kg - 60 kg 
5 - 57 kg - 66 kg 
6 - 63 kg - 73 kg 
7 - 70 kg - 81 kg 
8 + 70 kg - 90 kg 
9  + 90 kg 
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Table 3: Weight classes for group 5 South African judoka 
Weight category Female Male 
1 - 44 kg - 56 kg 
2 - 48 kg - 60 kg 
3 - 52 kg - 66 kg 
4 - 57 kg - 73 kg 
5 - 63 kg - 81 kg 
6 - 70 kg - 90 kg 
7 - 78 kg - 100 kg 
8 + 78 kg + 100 kg 
9  Open 
 
2.5 Analysis of the activity 
 
Judo is considered to be a dynamic, physically demanding sport, which requires a 
high level of physical conditioning and strength in order to be successful and offset 
fatigue (Pulkkinen, 2001). The section that follows will describe the energy systems 
needed by judoka as well as the physiological characteristics needed by a judoka to 
compete at an elite level. The physiological characteristics do not only include the 
energy systems but also includes the body fat percentage, muscular strength and 
endurance. All these aspects will aid in the understanding of the physiological needs 
placed on a judoka as well as some desired physical attributes in order to be 
successful in judo. Pierrantozzi. and Muroni. (2009) state that the more important 
athletic qualities for a judoka to have are strength, speed, endurance, balance, 
flexibility and co-ordination. These aspects would define a well-rounded judoka on 
the physical aspect. 
 
2.5.1 Contest time analysis 
 
Callister, Callister, Staron, Fleck, Tesch, and Dudley (1991) describe judo as an 
explosive sport which requires a tremendous reserve of anaerobic power yet still 
being able to operate within a well-developed aerobic system. This outlook that judo 
is a anaerobic sport yet still requires a well-developed aerobic system is supported 
by  Thomas, Cox, Legal, Smith, and Vrede (1989). Judo is therefore characterized 
by short duration, high intensity, intermittent exercise that lasts 5 minutes for males 
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and four minutes for females (Pulkkinen, 2001). This short duration, high intensity, 
intermittent exercise as described by previous studies may help judoka define their 
training regimes to better cope physically with the demands of the sport. 
 
Contest time analysis is the monitoring of the judo contest in order to analyze the 
sequence of activities and breaks within a contest (Sikorski, 2010). The advantage of 
analyzing the judo contest in a manner that breaks down the contests into activity 
periods of 10 second intervals allows one to study and identify the metabolic and 
physiological requirements needed to compete (Sikorski, 2010). Sikorski, Mickiewicz, 
Maole  and Laska, (1987) categorized the judo contest into various periods namely 
four working periods or stages : 0 to 10 seconds, 11 to 20 seconds, 21 to 30 
seconds and more than 30 seconds. The highest frequency of activity (39%) was 
noted in the 11 to 20 second range with the highest frequency of rest occurring in the 
0 to 10 second range. Sikorski (2010) identified that judo contests have an activity 
period that usually lasts 18 to 25 seconds with a break in the match lasting 
approximately 10 seconds as previously mentioned. Franchini et al. (2005) identified 
periods of activity that lasted 15 to 30 seconds with the same break periods as 
previously described of 10 seconds. Based on the bursts of energy used over a short 
amount of time Sikorski (2010) identifies that the main energy source contributing to 
a judo match is that of anaerobic glycolysis.  
 
2.5.2 Physiological characteristics of judoka 
 
Nishime (2000) describes judo as anaerobic in nature due to the fact that it has 
intermittent exercise bouts during the course of the fight and that judo may improve 
strength, flexibility, co-ordination, body spatial awareness and balance. This is 
further supported by Pulkkinen (2001) who states that the rules of judo require the 
judoka to have repeated high intensity attacks and this can therefore dictate the 
physiological requirements of the judoka. Pulkkinen (2001) also states that 
competitive judo utilizes both aerobic and anaerobic energy systems and therefore 
training for judo competitions should focus on both the energy systems when doing 
physical training. The importance of a judoka to improve their aerobic capacity 
although not being a aerobic sport helps improve the working capacity of the heart 
and its ability to deliver oxygen to the muscles, this may aid in a greater recovery 
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from anaerobic work which is the primary energy system used by judoka (Pulkkinen, 
2001). 
 
2.5.3 Energy Systems 
 
When describing the energy systems that are used for a particular activity, it is 
essential that the duration and intensity of the particular activity is analyzed 
(Amptmann et al., 2005). Judo is regarded as an intermittent sport due to the fact 
that there are breaks during the match and the breaks spent are not a total 
conclusion of the activity but lower in intensity (Franchini, Takito & De Moraes 
Bertuzzi, 2005) .This statement is further supported by Amptmann et al.(2005) 
indicating that judo is a dynamic sport with athletes working at 100% of their 
maximum capacity and other times sub maximally. This leads to judo being both 
anaerobic and aerobic in nature as during a five minute match both anaerobic and 
aerobic systems are contributing to the athletes performance at various times. 
 
2.5.4 Anaerobic and aerobic components of judo 
 
Judo is further described as combative, high intensity sport where athletes attempt to 
throw each other in a dynamic fashion or control another judoka during groundwork 
(Franchini et al., 2007 & Amptmann et al., 2005). It is this high intensity, short 
duration workload that leads many to believe that judo is mainly an anaerobic sport 
with aerobic system aiding in longer duration fights of up to 5min (Sikorski, 2010, 
Amptmann et al., 2007, Thomas et al., 1989, 2005 & Pulkinnen. 2001). Sikorski et al. 
(1987) categorized periods within a judo match into four stages : 0 to 10 seconds, 11 
to 20 seconds, 21 to 30 seconds and more than 30 seconds. This allowed not only to 
understand fight dynamics but also allowed for the study into the physiological 
characteristics needed by a judoka and the energy systems involved. Sikorski et al. 
(1987) found that the mean time of activity to be no more than 25 seconds with rest 
intervals of 0 to 10 seconds. This is supported in a later study by Sikorski, 2010 that 
the activity periods usually last 18 to 25 seconds with a 0 to 10 second duration for 
short breaks in the contest. Due to the intermittent work periods as previously 
described, judo can therefore be classified as primarily anaerobic in nature.  
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2.5.5 Fat percentage  
 
Every judoka that participates in a competition takes part within a certain weight 
category and therefore are required to meet these entry level weight limits. 
Almansba, Sterkowicz, Belkacem, Sterkowicz-Przybycien and Mahdad (2010) 
indicate that judoka‟s need to maintain optimal body mass for competitions as the 
„weigh in‟ is on the morning of the event and this is further supported by the IJF and 
the International Olympic Committee (IOC). 
 
Thomas et al. (1989) indicated that in their study of the Canadian male judoka the 
body fat percentage was 6.7% - 15.8% with a mean of 9.3%. This finding is similar to 
that of Callister et al. (1991), who indicated that the mean body fat percentage 
values for American male judoka was 8.3%. Almansba et al. (2010), indicated that in 
their study of Algerian Olympic judokas‟, female judokas‟ percentage body fat of 
19.52 ± 3.88 % was higher than that of male judokas‟ at 12.28 ± 4.16 %. This finding 
is in contrast to that of the previous two studies indicating a higher fat percentage for 
the male judoka. Franchini, Nunes, Moraes and Del Vecchio (2007)  indicated that in 
their study of elite Brazilian male judokas‟ which measured the various physiological 
and morphological measures identified that the Brazilian national team had a body 
fat percentage of 11.4 ± 8.4% with the reserves having a body fat percentage of 10.1 
± 5.7%. This percentage of body fat is more related to that of Almansba et al. (2010). 
Franchini et al. (2007) also stated that the morphological components were not 
discriminatory to the performance of judo athletes ranked in the top three of the 
respective study and that the higher the fat percentage of the judoka, the lower the 
performance was in activities involving body displacement. Since judo involves a 
great amount of body displacement the statement made by Franchini et al. (2007) 
further supports that of Callister et al. (1991) who reported that high level judo 
players present with lower percentage body fat compared with judoka of a lower 
level. The literature seems to vary in what would be the ideal body fat percentage 
required in order to be successful however it does indicate that judoka do compete 
with various percentage body fat and this may be due to the numerous weight 
divisions involved as well as certain other factors such as ethnicity. However the 
assumption can be made that judoka do try to maximise their lean body mass and 
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minimize their fat mass for a given weight category. (Callister et al., 1991, Thomas et 
al., 1989 & Franchini et al., 2007). 
 
2.5.6 Strength training 
 
Pulkkinen (2001) indicates that due to the physical demands of judo, strength is a 
key factor in the success of executing various techniques. It is important for judoka 
as with many other sports to engage in strength training and this is especially 
important in contact-collision sport. Takahashi (1992) in a study on power training for 
judo indicates that training for judo would entail the use of power exercises with 
muscle contractions at or near maximum contractions. Further, leg development 
along with developing muscles involved with pulling and pushing should be 
developed for upper body strength.  Manno (as cited in Blais & Trilles,  2006) states 
that a lack of strength delays the correct execution of various judo throwing 
techniques, accelerates the onset of tiredness and harms the precision of 
movement. However, since judo is characterized by the control of complex motor 
skills, strength development should not be addressed separately from the 
development of technique. Instead it should encompass training and be integrated 
with the training of the specific techniques (Blais & Trilles 2006). Pulkkinen (2001) 
further supports this outlook by stating strength training is a crucial part in the 
development of elite judoka however this strength development must not take 
precedence over judo training but rather supplement the judo training. This is further 
supported by Little (1991) who states that participation in judo by developing athletes 
of a high standard is dependent on the appropriate levels of technical skill. The 
technical skill can then be enhanced by improving physiological factors such as 
improving ones anaerobic capacity, strength and flexibility.  
 
2.6 Injuries occurring within judo 
 
As indicated in the previous sections, there are numerous factors that may contribute 
to the injuries which occur in judo. This section will investigate the incidence and 
mechanism of judo injuries with reference to the onset of injury, measuring injury 
incidence, injury incidence, time-loss injuries, injuries due to competition and 
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practice, the injury location and the incidence of injury according to the anatomical 
location.  
 
2.6.1 Judo injury onset  
 
The vast majority of injuries in martial arts may be considered as having an acute 
onset of injury with not many studies investigating or reporting on a gradual onset of 
injuries (Pieter, 2005). This acute injury onset may be related to the collision 
between opponents in a martial arts setting. Studies that do identify that there was a 
gradual onset of injury were related to paediatric martial arts injuries in taekwondo 
and karate (Pieter, 2005). 
 
2.6.2 Measuring injury incidence  
 
When measuring injury incidence in a particular sport, the units of measurement are 
usually injury incidence per hour. However the studies that are conducted on the 
incidence of injuries in judo are classified as injuries per 1000 athlete-exposures 
(Green et al., 2007) state that details of every contest which take place during the 
course of a study is collected from the tournament director. The total numbers of 
contests are then tabulated with each contest accounting for two athlete-exposures 
as two competitors are involved in each contest. This measure has been used in 
previous studies concerning the injuries during judo competition (Barrault et al., 
1983) as stated by Green et al. (2007) as well as James and Pieter (2003). This 
injury calculation method is known as the injury surveillance system (ISS) and is 
used by the United States of America‟s National Collegiate Athletic Association 
(NCAA) to calculate and record injury rate in the NCAA. (Dick et al.  2007). 
 
The formula for the calculation of injury incidence as stated by Green et al. (2007) is 
as follows: 
 
(No. of injuries / No. of athlete exposures) x 1000 = No. of injuries per 1000 A-Es 
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2.6.3 Injury incidence  
 
The occurrence of physical injury in sport is commonplace and even more so in 
contact sports due to the forces exerted as participants collide. (Olivier, 2003) This 
statement is true for judo as it is a combat sport which involves throwing and 
immobilizing an opponent and therefore along with other contact sports could be 
considered more dangerous. The incidence of injuries among combat sports has not 
been adequately reported and this is important as identifying the nature and 
frequency of injuries may lead to the implementation of prevention programs which in 
turn may aid in the prevention of injuries (Pappas, 2007). 
 
James and Pieter (2003) investigated the injury rates in elite adult judoka. In total 
116 athletes, 70 men and 46 women were investigated at the national 
championships in the United Kingdom with a total of 15 injuries occurring. Of the 
total injuries ten were sustained by males while five were attributed to females. The 
researchers found the injury incidence of adult male judoka to be 48.54 per 1000 
athlete-exposures for men while that of women was calculated to be 34.25 per 1000 
athlete-exposures and identified that their findings were the lowest compared to 
other martial arts injuries on the whole as well as other findings on judo. James and 
Pieter (2003) also state that approximately 80% of the men who sustained injury lost 
their fight. 
 
Green et al. (2007) investigated injuries among judoka in three consecutive judo 
competitions. A total of 396 judokas‟ competed in the three competitions with 53 
(13.5%) judokas‟ sustaining injury. The researchers calculated that there was an 
injury rate of 41.3 per 1000 athlete exposures for men and 40.9 per 1000 athlete-
exposures for women. These values are similar to that of James and Pieter (2003) 
and the researchers further stated that there was no statistically significant difference 
when comparing weight categories and injury rates for both genders. 
 
Zazryn, Finch and McCrory (2003) investigated the injuries sustained during a 16 
year period from 1985 to 2001 in kickboxers. During the 16 year period 345 fights 
took place resulting in 382 injuries to the kickboxers. Zazryn et al. (2003) stated that 
the overall injury rate was 109.7 injuries per 1000 fight participations. This injury 
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incidence is much more than those documented by the previous studies on judo by 
James and Pieter (2003)  and Green et al. (2007). 
 
Souza et al. (2006) investigated the morbidity of sports injuries referred by judo 
athletes from Sao Paulo State Championship. Data was collected from 93 senior 
judoka with 110 referred sporting injuries in a yearly period. Souza et al. (2006) 
indicated that the yearly lesion rate for the participants of this study was 1.18 injuries 
per athlete/year. 
 
Yard, Knox, Smith and Comstock (2007) investigated paediatric martial arts injuries 
presenting to emergency departments over 13 years, 1990 – 2003. The researchers 
estimated that 451 children per year presented with injuries which were sustained 
while practicing judo. A comparison of injury incidence can be made from this study 
as judo when compared to karate and taekwondo presented lower yearly visits to 
emergency departments with 451 (4.8%), 7431 (79.5%) and 598 (6.4%) injuries per 
year for judo, karate and taekwondo respectively. 
 
Pappas (2007) investigated boxing, wrestling and martial arts related injuries treated 
in emergency departments over a four year period. Findings of this study indicated 
that injury rates vary significantly between combat sports. The researchers identified 
wrestling as having the highest rate of injuries followed by boxing with martial arts 
presenting the lowest injury rate. Pappas (2007) indicates that serious injuries 
among martial arts is very small with 1.6% of emergency department visits resulting 
in hospitalization. These findings were supported by that of Birrer and Halbrook 
(1988).  
 
Kujala et al. (1995) analysed 54 186 acute sport injuries presenting to hospital over a 
five year period and indentified that karate and judo had the highest injury rates 
when compared to that of ice hockey, soccer and basketball.  Judo had 117 injuries 
per 1000 person years, compared to soccer, ice hockey, volleyball, basketball and 
karate with 89, 94, 60, 88 and 142 injuries per 1000 person years respectively. The 
researchers made the same conclusion as other studies indicating that participants 
involved in more contact sport situations were more at risk of injury and thus have a 
higher incidence of injury. 
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The reported findings above in non-contact sports such as soccer, volleyball and 
basketball are low compared judoka as reported by Pieter and De Cree (as cited in 
James and Pieter, 2003) who state that the injury incidence recorded as 115.08 per 
1000 athlete-exposures for male judoka. In another study, Pieter et al.  (as cited in 
James & Pieter, 2003) state the injury incidence as 51.28 per 1000 athlete-
exposures for men while that of females was calculated to be 125.00 per 1000 
athlete-exposures. These two previous studies involved elite judoka taking part in 
international competitions.  As can be seen the incidence of injury in combat sports 
is high and investigation into the incidence of injuries to judoka in South Africa would 
be fitting as well as this would add to the body of knowledge surrounding injuries and 
combat sports. 
 
2.6.4 Time loss injuries 
 
Pieter and Zemper (1997) defines a time-loss injury as any injury that will keep the 
athletes from finishing the present bout and/or continuing with subsequent bouts and 
will prevent them from returning to practice or competition for one day or more. 
James and Pieter (2003) calculated time-loss injuries in judo. They described time-
loss injuries as injuries that occurred and that prevented the competitor from 
competing in a competition or practicing judo for a period of time. They found the 
time-loss injury to be 4.85 per 1000 athlete exposures for men arising from one injury 
while that of women was calculated to be 13.70 per 1000 athlete-exposures for 
females. This study was conducted on British judoka and the injuries that lead to the 
time-loss injuries were shoulder dislocations for men with a time-loss of 21 days 
while for women arm-locks lead to time-loss injuries of estimated 7 days. Nishime 
(2000) also states that concussions as well as armlocks in judo cause significant loss 
of practice, training, and competition time. 
 
Zetou, Komninakidou, Mountaki, Malliou and Komotini, (2006) analyzed 118 injuries 
(64 males and 54 females), of Greek taekwondo athletes for a three year period  and 
identified 780 injuries over the examined period. Zetou et al. (2006) identified that 
47.5% of the athletes had a time-loss injury from training and competition of up to 10 
days with no statistical significance difference found between the genders. 
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Pieter and Zemper, (1997) undertook a large time-loss injury study over a two year 
period from two U.S National taekwondo tournaments and one junior taekwondo 
world championships and analyzed time-loss injuries of 4258 (3341 boys and 917 
girls) taekwondo athletes. The results of this study are reflected in Table 4 and 
identified 155 time-loss injuries for boys and 46 for girls and identified that there was 
a significant difference between the time loss of boys and girls with girls incurring a 
higher rate of time-loss injuries than that of boys. 
 
Table 4: Distribution of days lost owing to time-loss injuries per 1000 AEs 
(Pieter et al., 1997) 
 
 Boys   Girls  
Time-loss Number Injury rate*  Number Injury rate* 
≤7 days 85 14.01  22 14.30 
8-20 days 44 7.25  16 10.40 
≥ 21 days 26 4.29  8 5.20 
Total 155 25.54  46 29.91 
 
*per 1000 AEs 
 
In karate, Tuominen (1995) reported on injuries sustained in six national karate 
competitions in Finland with 647 athletes analyzed. Tuominen (1995) identified that 
the time-loss injury rate was 4.03 per 1000 athlete-exposures. This time-loss 
exposure rate is similar to that found by James and Pieter (2003) in judo. However a 
time-loss injury rate found by Pieter et al. (1997) as cited in Tuominen (1995), states 
that in their study on young British karate athletes a time-loss injury rate was found 
to be 2.63 per 1000 athlete exposures.  This is lower than that of Tuominen (1995) 
study on karate and that of Pieter et al. (1997) on taekwondo. 
Agel et al. (2007) in their study of wrestlers over a 16 year period identified that time-
loss injuries accounting for more than 10 days in their study was considered serious. 
Matches accounted for 34% and practices 28% of occurring injuries with injuries to 
the knee contributing most to time-loss injuries. 
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Although there is little data on time loss injuries in judo, other studies as previously 
described on taekwondo, karate and wrestling vary in the number of days regarding 
the time an athlete will lose to injury, however the studies do indicate the different 
time-loss injury rates in different martial arts.  
 
2.6.5 Competition and practice  
 
Numerous studies have identified that injuries vary depending on whether the injury 
occurred during a training session or during a competition setting. Studies seem to 
vary with the outcome of results with some reporting the risk for injury higher during 
training sessions and lower during competitions with the opposite true for other 
studies. 
 
Agel et al. (2007) who evaluated the epidemiology of wrestling injuries identified that 
the match situations were more prevalent in acquiring an injury than that of a 
practice situation.  The study identified that the rate of injuries that occurred during 
matches over a 16 year period was 4 times higher than that of the practice situation 
(26.4 versus 5.7 injuries per 1000 athlete exposures for match and practice 
respectively). The latter finding was supported by Souza et al. (2006) who reported 
that injury frequency in training in judo was lower than that of competition with injury 
frequency 43.6% for training compared to that of 49.1% for competitions. The athletic 
situation that resulted in the most injuries during training and competition was that of 
stand fighting while attempting to throw an opponent. Agel et al. (2007) also 
identified that the upper and lower extremities were the most injured in both match 
and practice situations. This finding that match situations account for more injuries 
than that of practice situations is further supported by Yard et al. (2008) who 
identified that the injury rate in 5 high school boy sports and 4 high school girl sports 
was 4.63 and 1.69 injuries per 1000 athlete-exposures for competition and practice 
respectively. Although the rate of injury was identified to be high the proportional 
difference found between injuring oneself in practices and matches were 48.5% and 
51.5% respectively. The small difference accounted for can be related to the greater 
number of practices that occur in comparison to that of match situations.  
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Hootman et al. (2007) investigated the collegiate injuries that occurred over 15 
sports for a duration of 16 years. The indicated that match situations (13.8 injuries 
per 100 athlete-exposures) lead to more injuries than that of practice situations (3.9 
injuries per athlete exposures). This further supports the previously mentioned 
studies that match situations may expose and athlete to a greater chance of injury 
than that of a practice situation. 
 
The above findings were not supported by that of Kujala et al. (1995) who identified 
that 70% of occurring injuries in judo and karate that presented to hospital were 
sustained during training. The results of this finding are reflected in the Figure 1. 
 
 
Figure 1: Percentage of injuries occurring in competitions (dark areas)  
 and training sessions (light areas) in different sports. (Kujala et al., 1995) 
 
2.7 Anatomical injury location 
 
Numerous studies on injuries in contact sport have divided the anatomical location of 
injuries into various categories suited to their sport or physical activity or have simply 
listed anatomical sites of injury without grouping. Green et al. (2007) indicate that the 
most common site of injury in judo has been shown to vary in literature. Gabbett and 
Domrow (2005) indicate that the anatomical sites of injury for sub-elite rugby players 
were divided into the following anatomical locations: head and neck, face, shoulder, 
thorax and abdomen, thigh and calf, knee, ankle and foot. Although Gabbett et al. 
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(2005) describe the anatomical location of injuries into eight sections. These sites 
and groupings may be seen as the most prevalent to injury in sub-elite rugby players 
with further subsections identifying other specific anatomical sites of injury. 
 
Gregory, Bledsoe, Hsu, Grabowski, Brill and Li. (2006) classified their anatomical 
locations for the incidence of injury in professional mixed martial arts competitions 
into seventeen broad classifications which encompass almost all the anatomical 
sites possible for injury. Yard, Knox, Smith and Comstock, (2007) identified the 
following anatomical sites of injury: head, neck, face, shoulder/upper arm, 
elbow/lower arm, hand/wrist, trunk, upper leg/knee, lower leg/ foot/ankle and other in 
a study which investigated paediatric martial art injuries in karate, judo and 
taekwondo over a 13 year period. They found that shoulder and upper arm injuries 
(19%) to be the most frequently injured anatomical structure followed by that of the 
lower leg, foot and ankle as can be seen in Figure 2 along with injury incidence.    
 
 
Figure 2: Body region of paediatric martial art injuries in judo,  
United States 1990 – 2003.( Adapted from Yard et al., 2007) 
 
Pieter (2005) whose review investigated paediatric martial arts identified five broad 
injury locations namely: head, spine/trunk, upper extremity, lower extremity and 
other. Each section contained subheadings identifying injury locations which fell into 
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the broad classification set out. This method was used by the author to make 
comparisons across three martial arts namely judo, karate and taekwando. 
 
Souza et al. (2006) identified the body regions most often injured during their study 
and include all of the sites of injuries mentioned above with one additional site of 
injury. The lower leg, specifically the calf muscle is also a site of injury in judo. 
 
In the study by Green et al. (2007) the body parts that were injured were categorized 
into four broad body regions namely: Head and neck, upper extremities, lower 
extremities and trunk with subsections identifying areas of injury which fell into the 
broad classification. This categorization which is set out by Green et al. (2007) is 
also followed in the same format by James and Pieter (2003). Pappas. (2007) whose 
study investigated boxing, wrestling and martial arts injuries treated in emergency 
departments, categorized the anatomical sites of injury into the four categories with 
an inclusion of another site called other. This is similar to those sites identified by 
Green et al. (2007) and James and Pieter (2003) and the same as that reported by 
Agel et al. (2007) in their study of Collegiate Men‟s Wrestling Injuries Agel et al. 
(2007) reported the anatomical location of injuries to wrestlers in practice and match 
situations into in five anatomical groupings namely: head/neck, upper extremity, 
trunk/back, lower extremities and other. This grouping pattern is supported by 
Hootmen et al. (2007) in their study of 15 collegiate sports.  
 
Although these categories stated above encompass the four major parts of the 
human anatomy they make up the broad spectrum of locations under which injuries 
may occur with further subsections being identified for specific anatomical location 
sites for injury. Based on the literature and for the purposes of the present study the 
following  subsections for the identified anatomical locations will be used: head and 
neck: eye, ear, face, nose and mouth. Upper extremities: shoulder, elbow, forearm 
and fingers. Lower extremities: knee, ankle, foot and toes. Trunk: clavicle, chest, ribs 
and back.  The injuries that occur in judo will be discussed under these four 
anatomical locations, for ease of discussion, with references made to further 
subsections identified. These injury locations will also be used to describe the 
different types of injuries occurring in judo, the incidence of injury to the different 
injury locations as well as to explain mechanism of injuries. 
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2.7.1 Head and neck  
 
Green et al. (2007) reported that injury sites occurring to the head and neck region 
were face, mouth, neck and nose with an overall injury rate to the head and neck as 
6.20 per 1000 athlete-exposures for men (15.0%) and 12.58 per 1000 athlete-
exposures for women (30.8%). The face and nose was mostly injured at a rate of 
2.07 per 1000 athlete-exposures in men with females presenting with a higher 
frequency of face injuries at 6.29 per 1000 athlete-exposures.  
 
In a study done by James and Pieter (2003) the injury sites were the same as that of 
Green et al. (2007) but added the ear and teeth as possible sites of injury. In this 
study the overall injury distribution to the head and neck was 19.42 per 1000 athlete-
exposures for men (40.0%) and 13.70 per 1000 athlete-exposures for women 
(40.0%). The injury distribution was found to be 4.85 per 1000 athlete-exposures for 
men on injuring the eye, ear face and mouth. Injury distribution for females was 6.85 
per 1000 athlete-exposures for the nose and the teeth. The overall distribution of 
injuries to the head and neck in this study were much higher at 19.42 per 1000 
athlete-exposures for men compared to that of Green et al. (2007) which recorded a 
distribution of 6.20 per 1000 athlete-exposures for men.  
 
The contrasting information identified in the previous studies could be due to the 
level of participation. The study conducted by James and Pieter (2003) involved 
judoka at a national level while the study conducted by Green et al. (2007) was 
conducted on university students competing in university and national tournaments 
and the study followed three tournaments compared to the previous study which 
followed one tournament. Those participants of the Green et al. (2007) study may 
have sustained numerous injuries over the three competitions which increased the 
injury rate. Those participating at the university tournaments may also not be as 
skilled as those participating in the national tournament and therefore could not 
defend themselves appropriately which could have led to the increased injury rate. 
 
Souza et al. (2006) identified that the head in their study resulted in 0.91% of total 
injuries to the judoka. This bears contrast to previous studies with higher 
percentages of injuries occurring to the head and neck.  This low incidence of injury 
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to the head in judo can be further supported by Barsottini et al. (2006) who‟s study 
on Brazilian judoka indicated that of the 78 injuries sustained only 1% was directed 
to the head. 
 
Pappas (2007) who compared injuries in boxing, wrestling and martial arts over four 
years identified that the overall injuries to the head in martial arts was 11.1% which 
was lower than that compared to that of boxing and wrestling with 23.3% and 16.9% 
of injuries to the head and neck respectively. This greater injury incidence in other 
sporting codes when compared to that of judo may be related to participants being 
put directly in the harm‟s way as in the case of boxing where the objective of the 
sport is to strike ones opponent in the face. 
 
Yard et al. (2007) who investigated paediatric martial arts injuries in athletes under 
the age of 17, identified that of the 451 judoka who get admitted to the emergency 
departments only 6.6% of those injuries are head related with 9.7% related to the 
neck. This finding is in contrast to that of Pappas (2007) as described earlier who 
indicated a higher percentage injury to the head and neck in both wrestling and 
boxing. However one should still take into account that the Yard et al. (2007) study 
was specific to that of paediatric injuries. Kujala et al. (1995) identified that of the 
1163 injuries in judo recorded over a six year period 73 (6.4%) were related to the 
head, neck and other sites and relate to 7 per 1000 athlete-exposures.  
 
Although there are few injuries reported in studies that are serious to the head 
Rodriguez,Vitali and Nobili (1998) who investigated the long term effects of boxing 
and judo strangulations on brain function, indicate that athletes engaged in violent 
sport which can cause brain impairments should undergo regular neurological 
assessments. Although the study indicated that judo strangulations do not cause 
neurophysiological impairment it is a possible precautionary measure that could be 
taken.  
 
2.7.2 Upper extremities  
 
Barsottini et al. (2006) identified that the shoulder of judokas‟ had a 16% incidence of 
being injured with the greatest chance of that injury happening to males who perform 
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Ippon seoi Nague. This injury incidence to the shoulder was also highlighted in 
Souza et al. (2006) as the upper extremity on their study of judoka was most likely to 
be injured with a frequency of 21.8%. Green et al. (2007) further supports the fact 
that the upper extremities have a greater chance of injury in judo and identified upper 
extremity injury sites consisting of injuries to the shoulder, elbow and fingers. The 
overall injury rate in this study relates to 41.51% of the total 53 injuries. The overall 
injury rate for males to the upper extremity was 16.53 per 1000 athlete-exposures 
(40%) for men and 18.87 per 1000 athlete-exposures (46.15%) for women. The 
fingers were more frequently injured in males at 25.0% with the shoulder being the 
most commonly injured upper extremity for females at 9.43 per 1000 athlete-
exposures or 24.0%.  
 
Adding to the sites of injury for the upper extremities James and Pieter (2003) added 
the forearm as a site of injury. The overall injury rate in this study relates to 20% of 
the total 15 injuries. The distribution of injuries in this study was 14.65 per 1000 
athlete-exposures for men to the upper extremities which are similar to that of Green 
et al. (2007) at a distribution of 16.53 per 1000 athlete-exposures for men. The 
women‟s distribution of injuries however were much higher in the study of Green et 
al. (2007) at 18.87 per 1000 athlete-exposures to that of 13.70 per 1000 athlete 
exposures found in the James and Pieter (2003) study. The great distribution 
difference in the Green et al. (2007) study could be related to the larger sample size 
which means that more athletes will be placed at risk. Yard et al. (2007) identified 
that 19.1% of injuries related to paediatric judoka was to the shoulder and upper arm  
and was identified as the most frequent site of injury. Yard et al. (2007) also 
identified that 11.3% of injuries sustained by the judoka was to the hand and wrist. 
 
Pappas (2007) identified that martial arts injuries to the upper extremities where 
higher than those described by Yard et al. (2007), Green et al. (2007), Barsottini, 
(2006) and Souza et al. (2006) on judo injuries to the upper extremity at 32.0%. This 
finding although higher than those found in judo is still less than the injuries to the 
upper extremities found in boxing and wrestling as seen in Table 5. 
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Table 5: Distribution of injuries to the upper extremities (adapted from Pappas, 
2007)  
Anatomic Region Boxing Wrestling Martial Arts 
Upper Extremities 63.7% 44.3% 32.0% 
*Only upper extremities have been included 
 
Kujala et al. (1995) reported that of the six sports analyzed over a six year period 
judo had the highest incidence of injury to the upper limb when compared to soccer, 
ice hockey, volleyball, basketball and karate. Injury to the upper limb in judo was 
37.6% (n=437) with an injury rate of 44 per 1000 athlete-exposures. The upper arm 
and shoulder contributed 20.0% (n=233) to the injuries accounted for in the upper 
extremities. The upper arm and shoulder were injured in 10.2% of ice hockey 
injuries. The results of upper limb injuries in this study are reflected in Table 6. In 
contrast to Kujala et al. (1995), Pierrantozzi et al. (2009) indicated that the greatest 
injury incidence was that to the fingers at 55.5% in their study on elite level judoka. 
 
Table 6: Upper limb anatomical locations of injuries by sports and injury rates.  
(sports insurance data 1987-91). (Adapted from Kujala et al., 1995) 
Anatomical 
Location 
Soccer Ice Hockey Volleyball Basketball Judo Karate 
Upper limb 
12.1% 
(n=3189) 
31.5% 
(n=5306) 
22.4% 
(n=1174) 
19.3% 
(n=670) 
37.6% 
(n=437) 
26.3% 
(n=303) 
Upper arm and 
shoulder 
3.0% 
(n=800) 
10.2% 
(n=1724) 
9.3% 
(n=489) 
2.6% 
(n=92) 
20.0% 
(n=233) 
6.1% 
(n=70) 
Forearm and elbow 
1.3% 
(n=334) 
4.6% 
(n=771) 
1.6% 
(n=84) 
1.3% 
(n=46) 
7.7% 
(n=90) 
3.8% 
(n=44) 
Palm and wrist 
3.6% 
(n=948) 
8.2% 
(n=1382) 
2.1% 
(n=111) 
3.8% 
(n=131) 
3.4% 
(n=40) 
6.0% 
(n=69) 
Fingers 
3.7% 
(n=978) 
6.4% 
(n=1074) 
9.1% 
(n=477) 
11.1% 
(n=386) 
4.5% 
(n=52) 
9.3% 
(n=107) 
Upper limb, Other 
0.5% 
(n=129) 
2.1% 
(n=355) 
0.2% 
(n=13) 
0.4% 
(n=15) 
1.9% 
(n=22) 
1.1% 
(n=13) 
*Percentage of injuries in sports studied 
*Only the upper limb injuries are included 
 
 
 
35 
 
2.7.3 Lower extremities  
 
Barsottini et al. (2006) identified that the knee had a 23% incidence of being injured 
with males being more susceptible to injuring the knee. This finding is supported by 
Souza et al. (2006) who reported that the incidence of injury to the knee is the most 
injured lower extremity at 26.4%. 
 
Green et al. (2007) identified that injuries to the lower extremities in judo are knee, 
ankle, foot and toe. The overall injury rate to the lower extremities relates to 28.3% of 
total 53 injuries. The total injury distribution for lower extremities was 32.5% and 
15.4% for men and women respectively. The knee was the most frequently injured 
site for both men and women with an injury distribution of 12.5% (n=5) and 15.4% 
(n=3) for men and women respectively.  
 
James and Pieter (2003) reported that in their study the hamstrings were also a site 
of injury to the body. The overall injury rate to the lower extremities relates to 33.3% 
of the total 15 injuries, the knee only contributing one injury to that of the male 
judokas‟. The total distribution of lower extremity sites of injury was 14.56 and 6.85 
per 1000 athlete-exposures for men and women respectively. This distribution is 
similar to that of Green et al. (2007). 
 
Yard et al. (2007) reported that the lower leg, foot and ankle were the lower extremity 
sites that were the most frequently injured at 16.0% with the upper leg and knee 
having contributed to 8.4% to the total number of injuries accumulated. This finding 
is not in support of that of Barsottini (2006), Souza et al. (2006), Green et al. (2007) 
and James and Pieter (2003) who all found higher incidence of injuries to the knee. 
 
Kujala et al. (1995) identified that 38.6% (n=449) of injuries occurring to judoka was 
attributed to the lower extremity with 20.2% of the injuries occurring at the knee joint. 
This is in support of numerous studies already discussed indicating that the knee 
joint is the most numerously injured joint in the lower extremity. However the study 
also identified that of the six sports analyzed, the injuries to the lower limb in judo did 
not account for the greatest injuries to the lower limb. Non – contact sports such as 
soccer (66.8%), volleyball (57.4%) and basketball (56%) accounted for the highest 
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injury rates to the lower limbs. Almost all the injuries to the lower limbs in the six 
sports identified the knee as the greatest anatomical location for injury except that of 
volleyball that identified the ankle as having the greatest incidence of injury. 
 
2.7.4 Trunk  
 
Green et al. (2007) state that injuries to the trunk include injuries to the clavicle, 
chest / ribs and back. The total injury distribution for the trunk was 9.4% (n=5) of the 
total injuries. The injury incidence to the ribs had a higher incidence for men at 2.07 
athlete-exposures while women sustained more injuries to the back.    
 
Yard et al. (2007) investigation into paediatric martial arts injuries identified that the 
incidence of injury to the trunk in judo was 6.9% which is lower than 7.4% and 7.6% 
injuries to the trunk than that of karate and taekwondo respectively. This is slightly 
lower than that of Green et al. (2007) however their study did not involve juveniles 
and therefore the bodily contact might not be as severe. 
 
Okada, Nakazato, Iwai, Tanube, Irie, and Nakajima, (2007) have identified that 
judoka present with non-specific lower back pain with lightweight, middleweight and 
heavy weight categories indicating that 34.5%, 32.3% and 40.9% have non-specific 
lower back pain. Although this cannot be highlighted as a direct injury to the back it 
may be considered an injury as it may debilitate an athlete and prevent them from 
competing in the sport. 
 
Barsottini et al. (2006) identified that only 6.0% (n=5) of the total injuries studied on 
judoka (n=78) where related to injuries of the thorax. This low percentage is 
supported by Kujala et al.(1995) who reported that injuries to the trunk in judoka 
accounted for 4.2% (n=49) of injuries to the trunk, which was the highest incidence of 
injury when compared to that of soccer, ice hockey, volleyball, basketball and karate 
in the relevant study. 
 
The previously described studies all identify that the thorax accounts for a small 
percentage or incidence of injury to judoka as well as other sports as reported by 
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Kujala et al.  (1995). James and Pieter (2003) identified that in their study of 116 
judoka no injuries were accounted for on the trunk or thorax. 
 
2.8 Types of occurring injuries 
 
James and Pieter (2003) in their study reported injuries in judo to be abrasions, 
contusion, dislocations, ligament injury, sprains and strains with strains representing 
the highest incidence of injury at 14.56 per 1000 athlete-exposures or 20.0% of the 
total accumulated injuries. The study also mentioned small injuries such as poked 
eye and bruises as other types of occurring injuries. 
 
These results are consistent with those found by Kujala et al. (1995) who stated that 
the main injury types in their study to be bruises, wounds, dislocations, fractures, 
other, sprains and strains. Sprains and strains were identified as the main source of 
injury in all six of the studied sports with sprains and strains accounting for 59.8% of 
judo athletes‟ injuries. Table 7 reflects these results found by Kujala et al. (1995). 
 
Table 7: Incidence of Injury types by sports (sports insurance data 1987-91) 
(Adapted from Kujala et al., 1995) 
Injury Types Soccer Ice Hockey Volleyball Basketball Judo Karate 
Sprains and strains 
56.1% 
(n=14769) 
36.9% 
(n=6213) 
74.6% 
(n=3095) 
61.3% 
(n=2128) 
59.8% 
(n=696) 
44.7% 
(n=514) 
Bruises and wounds 
31.1% 
(n=8184) 
42.0% 
(n=7069) 
16.3% 
(n=853) 
22.2% 
(n=773) 
23.1% 
(n=269) 
35.1% 
(n=404) 
Fractures 
9.6% 
(n=2515) 
17.1% 
(n=2885) 
5.9% 
(n=311) 
12.6% 
(n=436) 
11.3% 
(n=131) 
16.9% 
(n=194) 
Dislocations 
0.8% 
(n=215) 
1.1% 
(n=191) 
1.4% 
(n=73) 
1.7% 
(n=59) 
3.9% 
(n=45) 
1.1% 
(n=13) 
Other or unknown 
2.5% 
(n=647) 
2.8% 
(n=478) 
1.8% 
(n=93) 
2.2% 
(n=76) 
1.9% 
(n=22) 
2.2% 
(n=25) 
 
 Green et al. (2007) reported that the injuries (n=53 or 13.5%) obtained during their 
study were bleeding, contusion, burns, fractures, sprains, strains, other and 
unaccounted. The main injury identified in this study was that of bruising at a rate of 
13.43 and 15.72 per 1000 athlete-exposures for men and women respectively 
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followed by sprains and strains at an injury rate of 7.23 per 1000 athlete-exposures 
for men or 17.5% (n=7) respectively. This study identified that contusion injuries are 
expected in judo due to the impact between the judoka and the opponent and the 
mat. Strain injuries were identified and occurred when an athlete attempted to throw 
their opponent or when being thrown by the opponent. Abrasions/burns were more 
identified in males than that of females and this may be due to the more violent 
nature of fighting. Souza et al. (2006) reported that the frequency distribution of 
injuries obtained in their study of 90 subjects, lists in order of most common injuries 
attained to be sprain, contusion, strain, ligament injury, partial dislocation, 
dislocation, meniscus injury, fracture, incision and tendon rupture. These results can 
be seen in Table 8.  Sprains were identified as the most common injury encountered 
at 26.4% of all injuries attained which is consistent with the main injury type identified 
by James and Pieter (2003) and Kujala et al. (1995).  
 
Table 8: Distribution of referred sports injury frequencies in a yearly period by 
judo athletes from Sao Paulo state, Brazil. (Adapted from Souza et al., 2006) 
 
Type of lesion Frequency 
Sprain 29 (26.36%) 
Contusion 17 (15.54%) 
Strain 16 (14.54%) 
Ligament injury 14 (12.72%) 
Partial dislocation 10 (9.09%) 
Total dislocation 10 (9.09%) 
Meniscus injury 07 (6.36%) 
Fracture 03 (2.74%) 
Incision 03 (2.74%) 
Tendon rupture 01 (0.91%) 
Total 110 (100.00%) 
 
Yard et al. (2007) reported similar injury types to that of the previous mentioned 
studies. This study of paediatric martial arts identified that the main injury types to a 
athlete where sprains and strains, contusions and abrasions, fractures, lacerations, 
concussions, dislocations and other. The study noted that sprains and strains as 
previously mentioned were the main occurring injuries to all the paediatric martial 
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arts except for that of judo. Sprains and strains accounted for 24.1% of the paediatric 
martial arts injuries however both karate (30.0%) and taekwondo (33.4%) had 
greater injury rates compared to their relevant sample sizes. Fractures accounted for 
the most injuries to paediatric judoka at 27.6%. It is important to note that these 
injuries were based on injuries presented to emergency departments and thus this 
may add to the increase in fractures for judo with sprains and strains not always 
being reported.  
 
Table 9: Annual estimated paediatric martial arts related injuries by diagnosis 
and type of martial art, United States 1990 – 2003a (Adapted from Yard et al., 
2007) 
 Type of Martial art  
 Total Karate Taekwondo Judo Other/unspecified 
Sprain/Strain 
2783 
(29.9%) 
2201 
(30.0%) 
202 (33.4%) 99 (24.1%) 281 (29.8%) 
Contusion/abrasion 
2560 
(27.5%) 
2076 
(28.3%) 
147 (24.3%) 
104 
(25.4%) 
233 (24.7%) 
Fracture 
2339 
(25.2%) 
1804 
(24.6%) 
170 (28.1%) 
113 
(27.6%) 
252 (26.8%) 
Laceration 623 (6.7%) 507 (6.9%) 35 (5.8%) 33 (8.0%) 48 (5.1%) 
Concussion 162 (1.8%) 121 (1.6%) 17 (2.8%) 17 (4.1%) 7 (0.7%) 
Dislocation 158 (1.7%) 123 (1.7%) 10 (1.7%) 6 (1.5%) 19 (2.0%) 
Other/unspecified 674 (7.2%) 511 (7.0%) 23 (3.8%) 38 (9.3%) 102 (10.8%) 
Total 
9299 
(100%) 
7343 
(100%) 
604 (100%) 
410 
(100%) 
942 (100%) 
a National annual estimates calculated using a 3 year rolling averages following application of 
statistical weights provided by the NEISS/CPSC. 
 
Pappas (2007) analyzed the types of injuries occurring to boxing, wrestling and 
martial arts to emergency departments and identified all the injury types already 
described adding only one extra injury being that of internal organ injuries. Sprains 
and strains also accounted for high percentage injury rates along with contusions, 
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abrasions and fractures. The types of occurring injuries as well as the comparison to 
the three different identified combat sports are reflected in the Table 10. 
 
Table 10: Distribution of injuries per diagnosis for boxing, wrestling and 
martial arts. (Adapted from Pappas, 2007).  
Injury 
Boxing Wrestling Martial arts 
(n=4705) (n=126610) (n=100474) 
Concussions 1503 (3.2%) 3840 (3.0%) 1211 (1.2%) 
Contusions/ abrasions 12817 (27.2%) 20227 (16.0%) 23333 (23.2%) 
Dislocations 1766 (3.8%) 7514 (5.9%) 4029 (4.0%) 
Fractures 12573 (26.7%) 26941 (21.3%) 24458 (24.3%) 
Lacerations 4057 (8.6%) 7612 (6.0%) 4552 (4.5%) 
Internal organ injuries 1339 (2.8%) 3245 (2.6%) 1996 (2.0%) 
Sprains/strains 9610 (20.4%) 46092 (36.4%) 31126 (31.0%) 
Not stated 2686 ( 5.7%) 9367 (7.4%) 8072 (8.0%) 
* national estimates 
  
Tommasone, Tamara, and McLeod, (2006), stated that contact sports such as 
karate, taekwondo and judo may make an athlete susceptible to concussion with 
being thrown on one‟s head as a possible cause in the case of judo.  
 
2.9 Injury mechanisms 
 
The section that follows will give a description as to what mechanisms are 
responsible for injuries in judo. Reference will be made to the mechanism of injury 
pertaining to the relevant anatomical sites of injury as well as what mechanism leads 
to certain injuries. Reference is also made to other contact sports as well as martial 
arts so as to clarify all possible mechanisms of injury that may occur in judo. 
 
James and Pieter (2003) identified the following as mechanisms leading to injury: 
delivering a throw, receiving a throw, ground work, impact with the opponent and 
surface, delayed athlete action, chronic onset and prohibited action. The study 
reported that the distribution of injury rates per 1000 athlete exposures by 
mechanism state that delivering  throws at 14.56 per 1000 athlete-exposures (30%) 
for men place a judoka at a risk of becoming injured. Being thrown at 9.71 and 6.85 
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per 1000 athlete-exposures for men and women respectively is the next greatest 
mechanism leading to injury. Impact with the surface was another source for injury 
and the distribution of the mechanism of the injury was reported to be 14.56 per 
1000 athlete-exposures for men (30.0% of the total mechanisms of injury). These 
results were recorded during a competitive situation and should not be generalized 
as training may produce its own set of injuries.  
 
Green et al. (2006) identified their injury mechanisms in a more defined grouping 
than that of James and Pieter (2003). They arranged the mechanisms into three 
main groupings namely standing, ground work and other with relevant mechanisms 
of injury under each main classification. Stand fighting encompasses all aspects of 
the standing situation namely: grip fighting, attempting a throw, being thrown, fall and 
counter attack. Ground work consisted of the following: hold-down, strangle and arm 
lock with other representing general and an illegal move. The previous study by 
James and Pieter (2003) is consistent with that of Green et al. (2006) who also 
reported that the highest mechanism for injury was recorded during stand fighting at 
34.22 per 1000 athlete-exposures. The overall mechanism for injury occurred from 
being thrown by the opponent onto the mat and attempting a throw on an opponent 
with an injury mechanism rate of 10.11 and 11.66 per 1000 athlete exposures 
respectively.  
 
Yard et al. (2007) in a study on paediatric martial arts injuries identified the 
mechanisms of injury as kicked, kicking, hit, hitting, falling, trying to break board and 
thrown/flipped. The main mechanism for injury to judoka was identified as being 
thrown/flipped (32.7%) and falling (27.3%). Many of the identified mechanisms in this 
study would not be rejoined for judo such as kicking, hitting and others however it 
does provide information as to what mechanisms are responsible for injury in 
different martial arts. The main mechanism of injury to both taekwondo and karate 
athletes was being kicked, 34.6% and 26.9%. Both these sports are contact sports 
involving kicking and punching, whereas judo does not involve this type of activity 
and therefore the injury mechanism pattern is not identified by judoka. Yard et al. 
(2007) also identified that improperly executed throws as well as joint locks are 
mechanisms that cause injury 
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Sterkowicz (1987) reported that in a study on injuries of youth training in judo the 
mechanism of injury that dominated the 10 to 13, 14 to 15 and 18 to 19 year age 
group was a direct blow. The age groups of 16 to 17 sustained injuries through the 
following main mechanisms pressing down or falling on an opponent as well as 
leaning incorrectly, which was also found in the 18 to 19 year age groups. The older 
age categories 20 and above identified pressing down or falling on an opponent as 
the main mechanism of injury. This is in support of the previous studies by Green et 
al. (2006) and Yard et al. (2007) who identified falling as a major mechanism of 
injury. 
 
Agel et al. (2007) reported only three mechanisms of injury to that of wrestlers. 
These were identified as player contact, other contact and no contact. Other contact 
was identified as contact with the mat or benches. Hootmen et al. (2007) reported 
the same mechanism groupings in their study of 15 collegiate sports and identified 
player contact as the greatest mechanism of injury. These mechanisms may be 
similar to that of judo with contact when being thrown or throwing as well as impact 
with the mat being identified as mechanisms for injury in judo.  
 
The most common mechanisms of injury as well as site of injury have been shown to 
vary in the literature. (Green et al., 2007). From the studies it can clearly be seen 
that a judoka is open to a vast number of mechanisms that put the judoka at risk of 
acquiring an injury. The mechanisms of attaining an injury can be grouped into the 
main combat situations of judo namely stand fighting and ground work with all 
mechanisms of injury falling into either one of these categories as describe above. 
 
2.9.1 Mechanisms related to head and neck injuries 
 
The mechanism for head and neck injuries can be attributed to an incorrect falling 
technique when the player is thrown by his opponent or these injuries may occur due 
to a poor throwing technique. The impact caused by a blow to the head from the 
head striking the mat may cause a concussion in the athlete (James and Pieter 
2003). The study also suggests that by making the mat softer or changing its 
composition it may aid in reducing injuries to the head. These injuries may be 
sustained when the head strikes the mat. In support of James and Pieter (2003) 
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Yard et al. (2007) indicated that being thrown or flipped places a judoka at risk of 
sustaining injuries to the neck.  
 
In support of James and Pieter (2003), Gessel, Fields, Collins, Dick and Comstock, 
(2007) Identified that the takedown (throw) in wrestling accounted for 42.6% (n 
=2526) of concussions and was most likely to cause concussions in wrestling. The 
study also identified that 60.1% (n=3565) of concussions were related to contact with 
another wrestler, with 26.9% (n=1597) of the wrestling injuries due to impact with the 
playing surface. 
Kochlar, Black, Mann and Skinner (2005) suggest that throwing an opponent with 
impact on the mat may lead to a whiplash injury. Hence impact with the mat can be 
considered as a mechanism of head injuries due to the hyperextension of the head 
when impacting the mat from a throw.  
Nishime (2000) reports that crush injuries to the neck and throat as previously 
mentioned may be due to the improper use of chokes and strangle holds. This 
mechanism of injury causes a brief loss of consciousness in the judoka and may also 
involve brief memory dysfunction, disorientation and confusion. More serious 
consequences, however more uncommon, of this type of mechanism are 
convulsions or seizure like activities.   
 
All other injuries that may occur to the face may be due to a direct blow caused by a 
throw or caused due to the two athletes colliding with each other. 
 
2.9.2 Mechanisms related to upper extremity injuries 
 
The following section describes the various mechanisms caused by judoka when 
injuring their upper extremities. Differentiation is made between the various upper 
limb sites of injury and mechanism leading to injury at the described anatomical 
location. The mechanisms of the upper limb extremity are described by mechanisms 
of injury to the shoulder and clavicle as well as that of the elbow, wrist and hand.  
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2.9.2.1 Shoulder and clavicle 
 
Barsottini et al. (2006) indicate that the shoulder joint represented 16% (n=78) of the 
occurring injuries. The mechanism of injury to the shoulder joint was attributed to a 
few aspects namely the posture that a judoka assumes in order to avoid being 
thrown a ippon as well as from a direct stroke or throw that can impact on the 
anatomical area of injury. They identified that the ippon seoi Nague (a shoulder 
throw) induced 31% of the shoulder injuries. 
 
Souza et al. (2006) identify that contusions to the shoulder joint are due to a strong 
impact from a blow falling. The study also identified that in certain circumstances the 
judoka fall on their opponents which causes over loading of the shoulder joint and 
can lead to wrenching and sub-wrenching injuries. The overloading caused from the 
impact is due to the combination of the competitor‟s weight plus force and speed. In 
support of shoulder injuries from being thrown Yard et al. (2007) identified that the 
injuries to the shoulder joint in judo are likely because of the contact situation where 
judoka are thrown or flipped. 
 
Elliot (1972) states that landing on the point of the shoulder or falling on an 
outstretched arm when being thrown are mechanisms leading to shoulder joint 
injuries. Landing on the point of the shoulder causes an acromio-clavicular lesion, 
fractured clavicle or sterno-clavicular lesion. Falling on the outstretched arm can also 
cause a dislocation of the shoulder joint.  
 
Clavicle fractures occur due to falling on an outstretched hand or elbow. This 
situation may be caused when the athlete is thrown and wants to escape the throw 
or when performing a poor break-fall. This leads to a situation where the force is 
transmitted through the arm onto the scapula passing through the humeral head. 
The compressive force between the acromion and sternum cause the clavicle to 
buckle at its weakest point, the middle third, and leads to a fracture (Moon, Lee, Jacir 
and Bigliani, 2007). All previous studies on upper extremity injuries related to that of 
older elite athletes. However data collected from Sterkowicz (1987) found that the 
younger competitors aged 10 to15 years of age suffered injuries mostly to the upper 
extremities with fracture of the clavicle being the most dominant type of injury. 
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Children aged 10 to 13 years of age presented 41.5% of their injuries as fractures to 
the clavicle while that of 14 to 15 year was 38.2%. The mechanism for these types of 
injuries was a fall on an outstretched arm or direct impact with the surface. 
Sterkowicz (1987) also reported that for adults shoulder wrenching and dislocations 
of the acromio-clavicular region is more common. Sterkowicz (1987) identified that 
the most common injury to the upper limbs was broken bones and dislocations. 
Sterkowicz (1987) also reported that for adults shoulder wrenching and dislocations 
of the gleno-humeral joint were the most common injuries in the acromio-clavicular 
region.  
 
Shoulder injuries occur due to the great impact with which the athlete falls on the 
ground. The athlete that strikes the ground hits it with considerable force not only 
from impact but from the extra force of the opponent landing on him, which can 
cause great compression on the articular cartilage and may also lead to contusions 
as well as dislocations of the gleno-humeral joint. Therefore contusions, dislocations 
and partial dislocations can be identified as the main injuries surrounding the 
shoulder joint with other injuries contributing slightly to shoulder injury.  
 
2.9.2.2 Elbow, wrist and hand 
 
McLatchie, Miller, and Morris (1979) reported that a poorly executed break-fall or a 
fall on an outstretched arm may lead to serious injuries of the elbow region. A poorly 
executed break-fall or fall on an outstretched arm may lead to a fracture of the 
humerus. As the athlete lands, all their weight is supported on the leading arm and 
the forces to the elbow joint may be increased due to the fact that extra force can be 
applied when the opponent falls on the athlete. Arm-locks may also lead to serious 
injuries of the elbow as they cause the arm to be hyperextended which places great 
forces on the ligaments surrounding the structure and if wrenched too far may lead 
to the arm being broken or dislocated. These finding on the mechanisms of injury to 
the elbow joint are supported by Elliot, (1972) who states that an armlock on a 
judoka may lead to ligament injuries, strains as well as dislocation if the fight is not 
stopped and also suggests that when doing a bent arm armlock, injury to the medial 
ligaments of the elbow can take place. Elliot, (1972) and Mclatchie et al. (1979) state 
46 
 
that when a judoka is thrown and they land on an outstretched arm it may lead to 
dislocation of the elbow joint. 
 
Nishime (2000) supports the above statements indicating that the hyperextension of 
the arm when an arm-lock is used places a judoka at great risk of injury with the 
injuries to the elbow joint highlighted in the previous section. 
 
The forearm has been cited by Sterkowicz (1987) as a common site for fractures for 
young judoka. The mechanism of this type of injury is also related to being thrown 
and falling with force. Elliot (1972) states that the wrist and fingers of a judoka may 
come under strain if a poor technique is used to throw an opponent with the wrist or 
fingers in hyper-extension. The fingers and wrists may also come under strain if they 
are caught in an opponent‟s judogi when fighting or performing a throw. This is 
supported by Green et al. (2007) who identified grip fighting as a mechanism of 
injury to the fingers. The mechanism of injury to the fingers is due to the grip fighting 
position that the athletes undertake in order to apply the most appropriate technique 
or be more aggressive during competition. Two types of injury mechanism are 
identified, that is either acute injuries which are caused by falls on the hand or the 
hand becoming entrapped in the opponent‟s judogi. These situations bring about 
injuries such as sprains, partial and total dislocations with sprains accounting for 
7.27% of the 17.27% of injuries that occur to the fingers. The second mechanism of 
injury to the fingers is chronic overuse due to prolonged and exhaustive training. 
These situations over many years may cause arthritis in the athletes‟ fingers at a 
later stage in life (Souza et al., 2006).  
 
In a study that tried to identify a long term cause of judo injuries stated that extensive 
judo seems to be a risk factor for the development of osteoarthritis of the finger 
joints. This is due to chronic-repetitive micro and macro trauma sustained by the 
fingers through the practice of judo. This is in support of the study previously cited 
(Strasser et al., 1997). 
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2.9.3 Mechanisms related to lower extremity injuries 
 
The following sub sections describe the various mechanisms that are sustained by 
judoka when injuring their lower extremities. Differentiation is made between the 
various lower extremities anatomical sites as each has been reported on with various 
authors with important findings relating to the specific area mentioned. The 
mechanisms of the lower limb extremity are described by mechanisms of injury to 
the knee, lower leg, ankle and foot.  
 
2.9.3.1 Knee 
 
Pieter (2005) indicated that the knee is a joint that is prone to injury in judo. The  
injuries on the knee joint come about due to the rotations that a judoka has to make 
in order to perform a technique or to avoid being thrown. The mechanism of rotation 
places forces on the articular surface of the knee joint and may lead to meniscus 
tears. Other mechanisms that cause injury to the knee is that of strikes, kicks to the 
articulation and the judokas‟ knee striking the ground when thrown. Pieter (2005) 
states that these mechanisms may lead to contusions but are not as serious as 
acquiring a wrenching or sub wrenching on the knee joint which may lead to tendon 
ruptures. These types of injuries may place a judoka out of competition for extended 
periods of time. This statement is further supported by Kujala et al. (1995) and states 
that some injuries may cause permanent disability to athletes when becoming 
injured. The study highlights that the most common is that of knee injuries which lead 
to osteoarthritis in old age. 
 
Knee injuries are due to strong blows to the leg when an attempt to avoid an attack 
is made or when an unsuitable technique is used. This results in the knee striking the 
ground and also from kicks to the articulation from the opponent. Tendon rupture 
may not be that common in this type of situation however when this injury occurs it 
causes long duration of time where the sport cannot be practiced.  
 
Sprains of the knee are most common accounting for 7.3% of all knee injuries. Other 
injuries related to the knee structure are ligament injury, meniscus injuries, 
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contusions, partial dislocations and tendon ruptures. Almost all these injuries may 
arise from the mechanism described above.  
 
2.9.3.2 Lower leg, ankle and foot injuries 
 
Ankle sprains have been highlighted as common injuries to that of older athletes and 
these injuries usually occur when there is foot reversal which occurs in competition 
as well as practice when the articulation of the ankle is submitted to violent flexion 
due to unexpected blocking or when the athlete‟s foot slips on the mat (Souza et al., 
2006)  
 
Majewski, Susanne, and Krause, (2005) reported that judo and skiing were the two 
sports that mostly injured the medial collateral ligament. Their study covered 7769 
knee injuries over 10 years with 93 relating to judo. The medial collateral ligament 
made up 7.9% of all the knee injuries. Of all the knee injuries related to judo 42.9% 
involved the medial collateral ligament.   
 
2.9.4 Mechanisms related to trunk / thorax injuries 
 
These injuries refer to those of the spinal column and abdomen. The predominating 
injuries in this region are that of strains and contusions with strains representing 
3.64% of total body injuries to the spinal column (Souza et al., 2006). The 
mechanisms of these injuries are by the athlete resisting throws to avoid falling or in 
an attempt to throw his opponent. Hyperextension of the back is also seen in 
athletes in situations where the fighting is taking place on the ground and an athlete 
tries to put his opponent in a decumbent position (Souza et al., 2006).  Green et al. 
2006 reported that their study injury rate for the trunk region was 4.13 per 1000 
athlete exposures. Fracturing of the ribs may occur when a judoka throws his 
opponent and lands on him with full body weight. 
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2.10 Summary 
 
From the literature reviewed and reported on in this chapter, it can be seen that judo 
is a sport with competitors competing in different age and weight categories for both 
male and female judoka. The popularity of the sport has also brought about many 
rule changes that not only have affected the way in which judo matches are fought 
and officiated but also affecting the physiological profiles of the judoka. Research on 
judokas‟ has shown that judoka need to have a very efficient anaerobic capacity to 
deal with the high intensity energy bursts throughout a match but also have a well 
developed aerobic system to aid in recovery. A judokas‟ strength has been identified 
as an important physical trait as it allows the judoka to execute attacks with force 
along with technique in order to gain an advantage over an opponent. As with many 
contact collision sports injuries do arise and the various type of injuries occurring in 
judo encompass almost all anatomical locations as well as many and various injury 
types. The limitation with the available research is that there is no uniform consensus 
on what the most prevalent injuries in judo are as well as which injuries are more 
prevalent to male and female judoka. There is also limited information regarding 
paediatric injuries to judo researched at a tournament level which would aid in 
identifying what mechanisms were involved in acquiring the injury. The focus of the 
present study is to add to the already existing body of knowledge regarding injuries 
in judo as well as judo in South Africa. The present study also aims to identify what 
mechanisms are involved when an injury occurs.  The present study will also aid in 
determining what injuries are sustained by male and female judokas‟ thus adding to 
the already existing body of knowledge. The questionnaire used to identify the 
judokas‟ injuries in the present study were based on the information gathered from 
the literature review and will be described in more detail in the following chapter and 
will include a description of how the implementation of these questionnaires took 
place. 
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CHAPTER 3:  Methods and Procedures 
 
3.1 Introduction 
 
The aim of this study is to determine the incidence and mechanism of injuries 
occurring at a South African national judo tournament and to determine if there are 
relationships between injury and gender and the mechanisms of these injuries. The 
focus of this chapter is to describe and explain the methods and procedures used to 
facilitate the outcome of this study. This chapter entails an explanation of the 
research design used in this study and a chronological description of the data 
collection process followed. The latter section describes the location where data 
collection took place and why this particular contest was chosen, when the study 
commenced and from whom permission was granted to collect data at the event. A 
description of the attributes of the participants who qualified for this study is also 
included as well as a description of participants who were excluded. A short 
description of the various questionnaires given to each participant to complete prior 
to data collection is also provided. This chapter concludes by describing the ethical 
aspects considered in this study as well as the statistical analyses employed to the 
data collected. 
 
3.2 Research design 
 
In this study a quantitative approach was applied, using an exploratory-descriptive 
epidemiological design. Epidemiology is the study of the distribution and 
determinates of health related states or events in specified populations, and the 
application of this study to the control of health problems (Thomas, Nelson and 
Silverman, 2005). The exploratory nature of the study design allows the researcher 
to explore a field of interest that is limited in study while the descriptive 
epidemiological nature of the design allowed for general observations such as 
injuries to be quantified, according to age and gender. In the study the distribution of 
injuries relates to how frequently injuries occur and the identification of the injuries 
per age and gender, whilst the determinants will relate to the mechanism of the 
injury.  
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3.3 Data collection 
 
The data collection process of this study commenced in Port Elizabeth at the South 
African National Judo championships on the 29th of June 2008 at the Vodacom 
Indoor Sport Center at the Nelson Mandela Metropolitan University. The collection of 
injury data from participants took place from the 30th June 2008 until Saturday the 5th 
of July 2008 at which point the South African National Judo championship was 
declared closed. This competition is the highlight on the South African Judo calendar 
with the top fighters from all over the country coming to compete for the national title 
in their respective age and weight categories. In order for a participant to compete at 
this event they would have been required to take part in their respective provincial 
trials with the top three from each weight category being chosen to compete at the 
national championships. Information about the intended research and a request for 
informed consent (Appendix A) along with details about the permission granted by 
both Judo South Africa and the tournament director to collect data at this tournament 
was provided three months prior to participants‟ arrival at the relevant championship. 
Permission request letters sent to Judo South Africa can be viewed in Appendix B.  
 
3.4 Participants 
 
The sample group for this study consisted of males and females from age group 4 
(16 to17 years of age), group 5 (18 to 19 years of age) and group 6 judoka (20 years 
of age and above) who participated at the 2008 South African National Judo 
Championships. The participants therefore ranged from 16 years of age through to 
the senior players of 20 years and over. The reason for selecting these three age 
groups was due to the fact that they would be participating under international 
regulations with strangulations and armlocks allowed for. The younger age groups 
fight under more restrictions so as to protect them from techniques that may increase 
the chance of them becoming injured. The judoka do participate in different weight 
groups within their age groups however for the purpose of this study only the judoka 
sampled within the relevant age groups were studied with no references or 
investigation made into the sub-division of weight groups. 
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Due to time constraints during the tournament not all the pre-competition data was 
completed by judoka with only one day allowed to capture this data not all judoka 
could complete the forms. Although participants from the age groups 4, 5 and 6 were 
informed prior to the competition that the study was going to be conducted, some 
declined to take part in the study as it was best advised by their coaches. Some of 
the participants were very interested in being involved however they had external 
influences advising not to. The injuries that occurred at the tournament were 
identified by a stoppage in the bout so that an athlete may obtain treatment. Some 
injuries in the study may have been overlooked in regards to minor injuries as they 
did not cause a stoppage in the fight. These may be contusions, scratches etc which 
although may be counted as an injury were not documented as it may not have been 
reported by the athlete involved or caused a stoppage. 
 
The population relevant to the study included all judoka participating at the 2008 
South African National Judo Championships in the age groups of 16 to 17 years of 
age (group 4), 18 to 19 years of age (group 5) and 20 years of age and above (group 
6). To qualify for the study, the participant had to meet the following inclusion criteria 
and be: 
 
 A participant at the South African National Judo Championships 
 A registered member of Judo South Africa  
 Chosen to compete for one of the 14 provincial teams in South African judo 
 
In total 78 judoka presented with injury at the Championship and their details were 
analysed for the purposes of the current study. A sample of 141 judoka from the total 
number of 375 judoka participating from the three age groups were willing to 
participate in the study from whom general information was collected prior to the 
competition. Of the 141 sampled participants 110 were males and 31 females. Group 
4 consisted of 49 sampled judoka out of a potential 127 judoka, with 38 male and 11 
female participants.  Group 5 was the smallest analysed age group and consisted of 
28 judoka out of a potential 105 judoka with 21 male and 7 female participants. The 
age group with the most participants in the study was that of group 6 judoka who 
consisted of 64 sampled judoka out of a potential 103 judoka, with 51 male and 13 
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female participants. Once again it is important to note that participation was 
voluntary, therefore not all the judoka who sustained injuries could be studied as 
information was withheld. International judoka did partake in the South African 
national championship; however their injuries were not included in the current study 
as they did not meet the pre-set inclusion criteria for the study. 
 
3.5 Exclusion criteria 
 
All subjects under review had to have participated in the South African National Judo 
Championships and any injuries occurring from other sports or activities were not 
taken into consideration for this study. The following were considered exclusion 
criteria for the study: 
 
 Any injury which was unrelated to judo or not sustained through the 
participation at the South African National Judo Championships. 
 Any participant who was not registered with judo South Africa 
 Any participant from a foreign country 
 
3.6 Measuring Instruments 
 
The measuring instruments used for the study comprised of three questionnaires. 
The first questionnaire completed was a “Screening” questionnaire which was 
handed out to all participants prior to the commencement of the national 
championships. The second questionnaire completed was a “Preparation” 
questionnaire which was also handed to the participants prior to the commencement 
of the particular championships. The third and last questionnaire completed was a 
“Judo injury questionnaire” which was completed at the South African National Judo 
Championships once a participant became injured.  The validity of a study refers to 
the degree to which the results are likely to be true and free of bias as well the 
integrity of the study design. Although bias in testing is difficult to rule out the 
researcher tried to ensure that the questionnaires had as little subjective content as 
possible and were based on information obtained through a thorough literature study 
in order to strengthen the validity of the study. 
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3.6.1 Screening questionnaire  
 
The screening questionnaire was used to obtain information from the participants 
regarding any past injuries or present injuries that they may have sustained over the 
past year, 2007 – 2008, as well as any significant injuries that they may have been 
competing with at the South African National Championships.  This screening 
questionnaire was completed at the commencement of the national championships 
so that any injury that the participants may have had at the present time was not be 
included with those that occurred at the national championships. This questionnaire 
was given to all the participants at the national championships who competed in the 
categories group 4, group 5 and group 6. The questionnaire included the following: 
 
 Surname, name, date of birth and gender.  
 The provincial team, age group and weight category.  
 The number of years competing in judo as well as the highest level of 
participation. 
 Injury data regarding the number of minor and significant injuries accumulated 
over a yearly period. 
 If relevant, the judo medical history in relation to significant occurring injuries 
over a yearly period was recorded. This consisted of where the injury 
occurred, how the injury occurred, what type of injury occurred, the injury 
location, treatment received if any and if there was a need for rehabilitation 
and how successful the rehabilitation was. 
 
The questionnaire was administered by an assistant as well as the researcher. The 
information obtained from this questionnaire was required to ultimately assist in 
identifying any relationship of significant injuries with those occurring at the 
Championship as well as reoccurring injuries if relevant. To view the entire 
questionnaire, refer to Appendix D. 
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3.6.2 Preparation questionnaire  
 
The preparation questionnaire was used to obtain information from the participants 
regarding their pre-competition preparation for the South African championships from 
January 2008 to June 2008. This preparation questionnaire was completed prior to 
the commencement of the study at the South African National Judo Championships 
but before the competition phase began. The questionnaire included the following: 
 
 Surname, name, date of birth and gender.  
 The type of judo training the participant performed namely tachi waza, ne-
waza and randori in relation to the time (minutes) spent practicing the various 
aspects of judo grappling. 
 The type of gym training if any that the participant performed. This took into 
account training upper and lower body strength, aerobic and anaerobic 
conditioning, core (abdominal training) as well as flexibility. All aspects were 
measured in minutes practiced per day. 
 Any other sporting activity that the judoka may have involved themselves with. 
Other sporting activities were measured in minutes per day practiced. 
 
The purpose of the information obtained from this questionnaire was to identify and 
quantify the amount and type of training the participants undertook to prepare for a 
national championship. The questionnaire was administered by an assistant as well 
as the researcher. To view the entire questionnaire, refer to Appendix E.  
 
3.6.3 Judo injury questionnaire  
 
The Judo injury questionnaire was the questionnaire used for the retrieval of 
information about any injury which may have occurred at the relevant South African 
National Championships. The questionnaire was administered when a participant 
became injured either during the fight or directly after the fight depending on the type 
of occurring injury and was used to obtain the following information from an injured 
participant: 
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 Surname, name, date of birth, age and gender.  
 Time of occurring injury as well as the fight number. 
 The mechanism of injury, type of occurring injury and the anatomical location 
of the occurring injury. 
 Information regarding warm up prior to the fight, if there was any blood 
present as well as if the fight was terminated due to injury. 
 Treatment received if any as well as an estimate for time to recovery and 
return to competition. 
 
The information gathered from this questionnaire aided in the gathering of injury data 
relating to the above mentioned aspects. Furthermore the questionnaire assisted in 
distinguishing injury characteristics between the two genders and different age 
groups. The questionnaire was administered by an assistant as well as the 
researcher. To view the questionnaire, refer to Appendix F. 
 
3.7 Training of research assistants  
 
Six students completing their Biokinetic honours degree in Human Movement 
Science from the NMMU Biokinetics, Sport Science Centre were trained to assist 
with the completion of the various questionnaires as well as to aid during the data 
collection process. The training of the assistants took place one week prior to the 
commencement of the study. All six assistants were used to help complete the “Judo 
injury” questionnaire.  The participants in the study were approached on a set date 
determined by Judo South Africa before the competition commenced to complete the 
necessary “screening” and “preparation” questionnaires. The six assistants were on 
duty during morning, afternoon or evening competition sessions. The assistants were 
allocated to a specific contest mat with one assistant per mat. The assistant‟s role 
was to be present during each fight and to complete the “Judo injury” questionnaire 
should an injury occur during a fight. The researcher supervised the data gathering 
process and was also responsible to follow-up on any injured judoka‟s who required 
additional medical treatment other than what was provided at the championships.  
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3.8 Summary of the data collection process 
 
During the study the many forms developed were handed out. Figure 3 below 
indicates a summarized version of the administration events and stages of the data 
collection process. 
 
 
 
 
 
 
Figure 3: Data collection process 
Figure 3: Data collection process 
3.9 Data analysis  
The assistance of a qualified statistician based at the Nelson Mandela Metropolitan  
 
Figure 3: Data collection process 
 
3.9 Data analysis 
 
The Nelson Mandela Metropolitan University was enlisted to provide statistical 
analysis for this study. Descriptive statistical analysis as a technique that uses raw 
data, in the form of standard deviations, means or pie charts, to produce more 
logical, understandable and manageable information as described by Gravetter and 
Willnua (2009). 
 
Descriptive statistics were utilized to present means, standard deviations, 
correlations and frequency distributions. This enabled the description of participant‟s 
judo history and personal attributes, such as their age group and weight. Descriptive 
statistics were further carried out with regards to the participants‟ injury occurrence 
and physical preparation. This included the number of occurring injuries to the 
specific anatomical injury locations, the number of injuries occurring between the 
different age groups as well as that of the two genders and the mechanism leading 
to the different occurring injuries.  
Prior to Tournament Competition Days – Injury 
monitoring 
At the Tournament 
Complete Injury 
Questionnaire 
Complete Preparation 
Questionnaire 
Complete Screening 
Questionnaire 
 
Study approval from Judo 
South Africa 
Player consent forms 
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Inferential statistical techniques were utilised, such as independent t-tests, to detect 
significant differences, if any, that occur between the injuries of the participants in the 
three different age groups investigated as well as that of the two genders. Statistical 
significance of differences were set at an alpha level of .05 and practical significance 
was set at Cohen‟s d values greater than 0.20. Cramér‟s V statistic was used when 
there were statistically significant Chi2 tests results to determine the practical 
significance of the two sample groups‟ differences. An Analysis of variance (ANOVA) 
was used due to the need to compare means across more than two groups. The 
Scheffé‟s test (p < 0.05) was conducted to determine the statistical significance of 
individual between-group differences for significant ANOVA results. The F statistic 
was also reported as it tests for the variance within the group means. Contingency 
tables were also used in order to compare the relevant frequencies found in the 
study.   
 
3.10 Ethical considerations 
 
Ethics is a set of moral principles which is suggested by an individual or group, which 
is subsequently widely accepted, and which offers rules and behavioural 
expectations about the most correct conduct towards experimental subjects and 
respondents, employers, sponsors, other researchers, assistants and students (De 
Vos, Strydom, Fouche & Delport, 2005). 
 
Permission for the proposed research was obtained from The Human Ethics 
Committee of the Nelson Mandela Metropolitan University. Strict adherence to the 
code of ethics pertaining to research was ensured. As mentioned before a formal 
document of informed consent (Appendix A) was given to each participant prior to 
commencement of the study. The nature, procedure and outcome of the research, 
as well as the rights of the participants were explained. Permission to conduct the 
study was obtained from Judo South Africa as well as the tournament director of the 
2008 South African National Championships (Appendix B). A covering letter 
(Appendix C) describing the rationale for the study was given to each participant 
prior to commencement of the study. An assent form (Appendix D) was given to 
each participant in group 4 prior to the commencement of the study as some 
participants were under the age of 16 years and was completed by the participants 
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themselves. The participants in the study were informed that their involvement in the 
study was voluntary as well as that their identity would be kept confidential 
throughout the study.  To ensure that each participant would remain confidential and 
anonymous, each participant was assigned a numerical code with only the 
researcher being able to link the assigned number to the participant to help assist in 
the analysis of the data. Participants were further given the assurance that their 
identity will not be revealed in any report resulting from the study. 
 
The measuring instrument which was utilized, as mentioned above were three 
questionnaires. All the methods of data collection were documented during the 
research and therefore ensured repeatability of the measuring instrument. The 
validity of a study refers to the degree to which the results are likely to be true and 
free of bias as well the integrity of the study design. The questionnaires of this study 
were formulated to try and minimise any bias that may come into the study, however 
the elimination of any bias is a difficult task and all the necessary steps were taken to 
avoid this (De Vos et al., 2005). Nevertheless all the necessary steps were taken to 
avoid any bias that could occur.  
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Chapter 4: Results and discussion 
 
4.1 Introduction  
 
The aim of the current study was to determine the incidence and mechanism of 
injuries occurring at a South African national judo tournament and to determine 
whether there are differences between the genders as well as the three identified 
age groups. In addition to the major objectives of the study, judokas‟ physical 
preparation leading up to the tournament was also analysed as such information 
may provide potential reasons for injuries identified and or aid in identifying how to 
prevent injuries from occurring if for example a lack of preparation was present.  
 
Both descriptive and inferential techniques were applied to statistically analyse the 
results. In the case where group comparisons were made the following criteria were 
used to determine statistical significant differences: p<.05 for t-tests and Chi2-tests 
while Cohen‟s d (absolute value) ≥0.20 for significant t-test results and Cramér‟s V 
≥0.10 for significant Chi2-test results were used to determine whether differences 
were practically significant. Analysis of variance (ANOVA) was done to determine 
intra-group differences. The Scheffé‟s test (p < 0.05) was conducted to determine the 
statistical significance of individual between-group differences for significant ANOVA 
results. If a variable indicated to be significantly different between two groups, the 
statistical as well as the practical significant values were reported. However if a 
variable was shown not to be statistically significant no further analysis for practical 
significance was reported. 
 
In order to facilitate understanding of the impact (if any) particularly of previous 
injuries and as well as physical preparation on the incidence and mechanism of 
injuries occurring at the relevant National Judo Championship, the major focus of this 
study, the order of presenting the results is adapted accordingly. This chapter 
therefore commences with demographic, judo participation history and previous 
injury detail of the three judoka groups involved in the study group which is followed 
by their physical preparation details. The chapter concludes with a lengthy analysis 
of the tournament injury statistics with relevant references made to that of other 
studies.  
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4.2 Participant and injury status prior to the relevant national championship 
 
In this section relevant information pertaining to the participants involved in this study 
as well as their injury status is provided. Each variable assessed in this study is 
discussed separately for the total sample group and reference is made to mean 
values, standard deviations and frequency distributions. In some instances graphs 
are used to indicate differences within the groups analyzed.  
 
The data gathered will be displayed firstly for the total group, and then separately for 
each age group. Reference is also made to the specific genders within the age 
groups where relevant comparisons can be made. 
 
4.2.1 Age 
 
Table 11 reflects the descriptive statistics for the age of the judoka involved in the 
study. The descriptive statistics give insight into the age of the judoka according to 
gender and the three age groups included in this study, i.e. Group 4: 14 to 16 years; 
Group 5: 17 to 19 years and Group 6: 20 years and older. 
 
Table 11: Descriptive statistics regarding the  
age (in years) of evaluated judoka by gender 
and age group 
      Age 
Gender Age Group n Mean Std.Dev. 
 All All 141 19.29 4.96 
Male All 110 19.54 5.35 
Female All 31 18.42 3.14 
All 4 49 15.33 0.63 
All 5 28 17.75 1.14 
All 6 64 23.00 5.16 
Male 4 38 15.32 0.66 
Male 5 21 17.67 1.24 
Male 6 51 23.45 5.56 
Female 4 11 15.36 0.50 
Female 5 7 18.00 0.82 
Female 6 13 21.23 2.62 
 
 
 
Table 11 shows that the mean age of the evaluated judoka is 19.29 ± 4.96 years. A 
total of 141 judoka were sampled with 110 males and 31 females. The mean ages 
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for both male and females were very similar at 19.54 and 18.42. Age group 6 was 
the largest sampled group with 64 judoka, 51 males and 13 females and a mean age 
of 23.00 ± 5.16 years. Age group 5 was the smallest evaluated group with 28 judoka, 
21 males and 7 females. All three age groups and both genders presented with a 
smaller sampled number of female judoka.  
 
It is interesting to note that there are certain judoka that participate in more than one 
age group. This is found in the two age groups 5 and 6 with a minimum age of 15 
and 18 respectively being observed in this study which is lower than the stipulated 
age ranges set out as previously mentioned above. Although there are certain 
judoka that participate in age groups above that of their own they may not participate 
in two age groups above their stipulated age group. 
 
4.2.2 Gender 
 
Table 12: Frequency distribution regarding evaluated judoka in terms of 
gender and age groups  
 Age Group 
Gender 
All Group 4 Group 5 Group 6 
(n=141) (n=49) (n=28) (n=64) 
Male 110 (100%) 38 (35.5%) 21 (19.1%) 51 (46.4%) 
Female 31 (100%) 11 (35.5%) 7 (22.6%) 13 (41.9%) 
 
 
Table 12 indicates that there were more male judoka in all three age groups and that 
the male judoka made up the majority of the participants in the current study, males 
(n=110) and females (n=31). No significant differences (Chi2(2) = 0.26, p = .979)  
were found between the two gender groups within the different age groups.  
 
4.2.3 Years competing in judo 
 
Table 13 depicts the descriptive statistics pertaining to the number of years that the 
judoka involved in this study had participated in judo. The number of years reported 
by the sample included the years from when the judoka first began judo to the 
present day (day of questionnaire completion). The total sampled participants were 
141 however from Table 13 a total number of 87 are indicated. This difference 
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occurred due to participants not completing the screening questionnaire handed out. 
This however will not impact on the core aim of the study. Table 13 also depicts the 
number of years each age group as well as gender per age group have been 
participating in judo.  
 
Table 13: Descriptive statistics regarding the  
years of judo participation for gender and age  
groups. 
      Years Judo 
Gender Age Group n Mean Std.Dev. 
 All All 87 8.64 5.22 
Male All 65 8.74 5.48 
Female All 22 8.36 4.45 
All 4 25 5.44 2.69 
All 5 18 8.94 4.22 
All 6 44 10.34 5.86 
Male 4 19 5.53 2.89 
Male 5 13 9.15 4.02 
Male 6 33 10.42 6.34 
Female 4 6 5.17 2.14 
Female 5 5 8.40 5.18 
Female 6 11 10.09 4.37 
 
 
 
The mean number of years that the sampled judoka participated in judo was 8.64 ± 
5.22 years.  Group 4 judokas‟ indicated a mean participation in the sport of 5.44 
years with 8.94 and 10.34 years of participation for groups 5 and 6 respectively. The 
mean years participation with regards to gender compared to age groups revealed 
very small mean differences, with group 4, 5 and 6 male and female judokas‟ having 
similar years participation respective to their age groups. The years of participation 
when compared by gender, although not statistically significant (t(85) = 0.29, p = 
.770), indicates that males with respect to age groups participated in judo for a 
longer duration of time. 
 
Below in Table 14, the comparisons between the age groups with regard to the 
number of years participation revealed significant differences. A large  significant 
difference was found between age groups 4 and 6 (F (2,81) =5.90, p= .004, Scheffé 
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p = 001, d = 0.99). A reportable difference was also found between age groups 4 
and 5 (Scheffé p = 0.076). This aspect of greater years participation between the age 
groups is expected as one would assume that an older individual would have 
participated for a longer duration in the sport compared to that of a younger 
individual.  No significant differences between the genders and age groups with 
regards to years participation was found (F (2,81)= 0.01, p = .990). 
 
Table 14: Years participating in Judo, differences between  
gender and age groups. 
ANOVA Results: Years Judo by Gender and Age     
  D.F. SS MS F p 
Gender 1; 81 3.39 3.39 0.14 .709 
AgeCat 2; 81 284.13 142.07 5.90 .004 
Gender*AgeCat 2; 81 0.48 0.24 0.01 .990 
  
    
  
Inferential Statistics: Years Judo by Age - Scheffé Test and Cohen's statistics 
AgeCat 4 5 6 
 
  
4   .076 .001 
 
  
5 n.a   .598 
 
  
6 0.99 n.a   
 
  
Above the diagonal: Scheffé Test p-values 
  
  
Below the diagonal: Cohen's d statistics       
 
 
4.2.4 Years competing in provincial or national teams 
 
Table 15 reflects the descriptive statistics of the level of participation of the judoka. 
The level of participation was measured on two levels namely: provincial and 
national. 
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Table 15: Descriptive statistics regarding the number of years  
a judoka competed at a provincial or national level for gender  
and age groups. 
  
Provincial National 
Gender Age Group n Mean Std.Dev. Mean Std.Dev. 
 All All 87 7.18 4.39 1.02 1.78 
Male All 65 7.18 4.63 1.03 1.90 
Female All 22 7.18 3.67 1.00 1.38 
All 4 25 4.60 2.55 0.32 0.80 
All 5 18 7.33 3.41 1.06 1.66 
All 6 44 8.59 4.93 1.41 2.11 
Male 4 19 4.47 2.70 0.42 0.90 
Male 5 13 7.62 3.43 1.00 1.73 
Male 6 33 8.58 5.29 1.39 2.30 
Female 4 6 5.00 2.19 0.00 0.00 
Female 5 5 6.60 3.65 1.20 1.64 
Female 6 11 8.64 3.91 1.45 1.44 
 
Table 15 indicates that there is no mean difference compared to genders (7.18 
years) when competing at a provincial level with a similar finding at national level for 
male and females being 1.03 and 1.00 years respectively.  Very small differences 
can be seen when comparing the different age groups to the number of years 
participating at national level. There were no significant findings when comparing the 
different age groups and genders when competing at a national level. However the 
mean participation at a provincial level between the three different age groups, 4.60, 
7.33 and 8.95 for groups 4,5 and 6 respectively indicate that the differences between 
groups 4 and 6 were found to have large practical significance (F (2,81) = 5.11,p= 
.008, Scheffé p = .001, d = 0.94) as seen in Table 16 below. This large practical 
significance could be due to the increased number of years that an older judoka 
participated in the sport leading to a greater chance they may have competed at a 
provincial level longer than that of a younger judoka. Although a large practical 
significance was found between the age groups, the difference between the genders 
in those age groups was not found to be statistically significant. 
 
 
 
 
66 
 
Table 16: Provincial judo participation, differences between  
gender and age groups. 
      
ANOVA Results: Provincial judo by Gender and Age     
  D.F. SS MS F p 
Gender 1; 81 0.30 0.30 0.02 .896 
AgeCat 2; 81 176.03 88.01 5.11 .008 
Gender*AgeCat 2; 81 4.98 2.49 0.14 .866 
  
    
  
Inferential Statistics: Provincial judo by Age - Scheffé Test and Cohen's statistics 
AgeCat 4 5 6 
 
  
4   .110 .001 
 
  
5 n.a   .559 
 
  
6 0.94 n.a   
 
  
Above the diagonal: Scheffé Test p-values 
  
  
Below the diagonal: Cohen's d statistics       
 
 
 
4.2.5 Yearly accumulated injuries 
 
In this sub-section the statistics regarding the minor and major injuries accumulated 
by judoka over a 12 month period are presented. Data on the duration that the 
judokas‟ spent not competing once they sustained an injury are also reported here. 
 
4.2.5.1 Minor and major injuries accumulated over 12 months 
 
Injuries sustained by the evaluated judoka over a yearly period was examined and 
broken down into two different groups, minor injuries and serious injuries. Minor 
injuries were classified as those injuries that did not prevent judokas‟ from taking part 
in judo for an extended period of time. Major injuries were identified as injuries that 
prevented the judoka from participating in the sport for an extended period of time.  
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Table 17: Descriptive statistics regarding the number of 
accumulated minor and major injuries over a 12 month period  
for gender and age groups. 
  
Minor Major 
Gender Age Group n Mean Std.Dev. Mean Std.Dev. 
 All All 87 3.69 6.38 0.56 0.71 
Male All 65 3.27 6.23 0.58 0.75 
Female All 22 4.91 6.81 0.50 0.60 
All 4 25 3.58 5.48 0.29 0.62 
All 5 18 4.00 7.51 0.61 0.70 
All 6 44 3.61 6.49 0.68 0.74 
Male 4 19 3.28 4.94 0.39 0.70 
Male 5 13 3.62 7.44 0.54 0.66 
Male 6 33 3.12 6.52 0.70 0.81 
Female 4 6 4.50 7.31 0.00 0.00 
Female 5 5 5.00 8.49 0.80 0.84 
Female 6 11 5.09 6.46 0.64 0.50 
 
 
Table 17 indicates that the mean number of accumulated minor injuries (3.69) were 
greater than that of major injuries (0.56) over a 12 month period. This alone indicates 
that judoka seem to be more prone to getting minor injuries which may only hamper 
participation for a short period of time in comparison to major injuries which may rule 
a judoka out of competing for a longer duration of time. The gender differences in 
accumulating a minor injury is similar, as males obtained 3.27 minor injuries and 
females 4.91 minor injuries on average compared to 0.58 and 0.50 major injuries 
respectively. When further analyzing the mean number of minor injuries accumulated 
it can be seen that in all three age groups, females obtained a greater number of 
minor injuries. The latter supports the findings by Kujala et al. (1995) who studied 
acute injuries in six sports and noted that a higher injury rate for younger female 
judoka is likely due to the females being a minority group in many clubs and 
therefore often have to train with men which may lead to more injuries because of 
fighting styles. As can be seen from the provided data, female judoka were less 
represented in this study and therefore may support those findings of Kujala et al. 
(1995). However, no statistically significant differences were found between the 
different genders within the different age groups for minor injuries (F (2,81) = 0.022, 
p = .977) and between the different genders within the different age groups for major 
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injuries (F (2,81) = 0.857, p= 0.428). This indicates that there seems to be no 
difference in the number of minor and major injuries that get accumulated between 
different age groups and genders as well as the genders within each age category. It 
is important to note that the number of participants within the groups is small and 
therefore negatively affects the power of the statistical inference. 
 
4.2.5.2 Weeks injured 
 
Table 18 reports the descriptive statistics of the number of weeks a judoka was 
injured due to a minor or major injury. Table 18 indicates as expected that the 
number of weeks injured due to a major injury is greater than that of a minor injury 
with the mean number of weeks injured due to a minor injury being 1.04 ± 1.79 
weeks and 3.01 ± 6.88 weeks for a major injury. Males and females indicated a 
similar duration in minor and major injuries with 1.12 and 0.81 weeks minor and 3.32 
and 2.09 weeks for major injuries respectively.   
 
Table 18: Descriptive statistics regarding the number of weeks 
 injured due to minor and major injuries over a 12 month  
period for gender and age groups. 
  
Weeks Minor Weeks Major 
Gender Age Group n Mean Std.Dev. Mean Std.Dev. 
 All All 87 1.04 1.79 3.01 6.68 
Male All 65 1.12 1.85 3.32 7.54 
Female All 22 0.81 1.59 2.09 2.99 
All 4 25 1.02 1.47 1.49 3.82 
All 5 18 1.04 1.79 6.13 12.71 
All 6 44 1.05 1.97 2.56 3.31 
Male 4 19 1.19 1.62 1.98 4.33 
Male 5 13 0.83 1.44 6.90 14.88 
Male 6 33 1.20 2.13 2.65 3.50 
Female 4 6 0.52 0.78 0.00 0.00 
Female 5 5 1.60 2.61 4.13 3.93 
Female 6 11 0.60 1.37 2.30 2.80 
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Age group 5 judoka indicated that they were injured on average for 6.13 weeks when 
incurring a major injury. This injury incidence in group 5, although making it seem 
that the average time injured by a group 5 judoka is greater when reviewed, the data 
indicated the specific injury was due to an individual breaking their leg. A significant 
difference was found comparing minor and major injuries accumulated over a yearly 
period.  (t(172.00) = -2.66, p = .009, d = 0.40) with a small practical significance 
noted. 
 
4.2.6 Competing with existing injuries 
 
The descriptive statistics of the evaluated sample with regards to the number of 
judoka that competed at the South African national tournament can be seen in Table 
19.  
 
Table 19: Frequency distribution regarding the number of judoka who 
competed at the national championships with an existing injury. 
 Total (n=87) Group 4 (n=25) Group 5 (n=18) Group 6 (n=44) 
Existing Injury 33 (37.9%) 9 (36%) 10 (55.6%) 14 (31.8%) 
No injury 54 (62.1%) 16 (64%) 8 (44.4%) 30 (68.2%) 
 
 
The distribution indicates that the judoka do compete with existing injuries when 
entering a tournament as 37.9% of judoka who took part in the South African 
national tournament competed with a existing injury. Jelsma, Dawson, Smith, 
Satumba and Madzivire (1997) support the current finding that athletes enter 
tournaments with an existing injury. Jelsma et al. (1997) reported that of the 3188 
participants at the All Africa Games 35.3% of the athletes took part in the tournament 
with an existing injury.  Group 4 (36%) and Group 6 (31.8%) had a similar existing 
injury rate when entering the tournament. Group 5 had the highest number of 
participants competing with an existing representing 55.6% of that group‟s 
participants. However, there were no statistically significant differences found 
between the age groups in respect of  competing with an existing injury (Chi2 (2) = 
3.11, p = .211).  
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Of the judoka who did compete with an injury 40.0% were male judoka with 31.8% 
being female as reported in Table 20.  
 
Table 20: Frequency distribution of existing injuries in relation to gender. 
 Total (n=87) Male (n=65) Female (n=22) 
Existing Injury 33 (37.9%) 26 (40.0%) 7 (31.8%) 
No injury 54 (62.1%) 39 (60.0%) 15 (68.2%) 
 
Figure 4 indicates that only group 5 judoka indicated a larger percentage of judoka 
competing with an existing injury, 56%, compared to that competing injury free for 
both males and females. Both groups 4 and 6 indicated more judoka competed injury 
free, 48% for males in groups 4 and 6 and 16% and 20% for females in groups 4 and 
6, than competing with an existing injury.  
 
 
 
Figure 4: Percentage of judoka entering the tournament with an  
existing injury 
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4.3 Preparation of judoka over the 12 months preceding the National       
Championship 
 
 
The section that follows gives statistics regarding the judo training done by judoka 
before competing in the tournament. Descriptive statistics regarding the type of 
training for the three main disciplines, tachi-waza, ne-waza and randori are reported. 
Gym training as well as the time spent participating in other sports will also be 
presented. 
 
4.3.1 Training and age groups 
 
Figure 5 gives a graphical display of the average time spent per month practicing 
tachi-waza, ne-waza and randori. A further analysis indicating the time spent training 
each aspect of judo follows Figure 5. The latter allows one to grasp an 
understanding of the general training pattern of the judoka. 
 
 
 
 
    Figure 5: Average time (min) spent per month practicing the three            
sub-categories of judo for the three different age groups. 
 
As can be seen from Figure 5, the average time spent practicing tachi-waza was 
greater than that of ne-waza and randori. Overall, all three age groups participated in 
each type of judo training at similar durations indicating that there may not be too 
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much variation with regards to the time spent training the different aspects of the 
sport and age of the participant. It is interesting to note that ne-waza was practiced 
the least and this may be due to the fact that judo is a combative sport with a lot of 
the scoring emphasis coming from a standing situation thus judokas‟ seem to spend 
more time practicing that phase of the sport namely tachi-waza and randori.  No 
statistical differences were found between the three age groups when practicing 
tachi-waza and randori, however a statistical difference was noted between the 
genders in ne waza and will be described in the section that follows. Further 
descriptive statistics that follow describe the various aspects of training in judo. 
 
4.3.1.1 Tachi-waza training 
 
Table 21 reports the descriptive statistics for the average amount of time spent 
practicing tachi-waza by the judoka. 
 
 Table 21: Average minutes judoka spent per  
 month practicing tachi-waza. 
      Tachi waza 
Gender Age Group n Mean Std.Dev. 
 All All 87 112.03 110.89 
Male All 65 109.65 112.76 
Female All 22 119.06 107.40 
All 4 25 93.93 93.48 
All 5 18 112.34 104.04 
All 6 44 122.19 123.04 
Male 4 19 95.62 97.05 
Male 5 13 112.80 111.49 
Male 6 33 116.49 123.69 
Female 4 6 88.57 89.39 
Female 5 5 111.14 93.34 
Female 6 11 139.30 125.31 
 
 
 
Table 21 indicates that that the mean time spent training tachi-waza was not similar 
for the three age groups with group 4 training the least on average at 93.93 minutes 
per month and group 6 the most, 122.19. Group 6 judoka had the highest maximum 
training time a month at 583 minutes but also had the lowest training time of zero 
minutes. Group 4 judoka trained the least in this form of judo with a maximum 
monthly duration of 321.43 minutes. No significant differences were found between 
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average training time doing tachi-waza and different age groups (F (2,81) = 0.590, 
p= .556) as well as between training time and gender for age groups (F (2,81) = 
0.122, p = .884). 
 
4.3.1.2 Ne-waza training 
 
Table 22 reports the descriptive statistics for the average amount of time spent per 
month practicing ne-waza by the judoka. 
 
 
 Table 22: Average minutes judoka spent per  
 month practicing ne-waza. 
      Ne waza 
Gender Age Group n Mean Std.Dev. 
 All All 87 54.23 51.92 
Male All 65 62.56 56.46 
Female All 22 29.61 21.78 
All 4 25 57.43 57.70 
All 5 18 52.26 40.18 
All 6 44 53.21 53.73 
Male 4 19 62.26 64.78 
Male 5 13 56.04 46.63 
Male 6 33 65.30 56.35 
Female 4 6 42.14 22.42 
Female 5 5 42.43 13.01 
Female 6 11 16.95 18.01 
 
Table 22 indicates that that the mean difference between the average times spent 
training ne-waza was similar between all three age groups with group 4 training the 
most on average at 57.43 minutes per month and group 5 the least at 52.26. The 
average training time between the three age groups was found not to be statistically 
significant (F= 0.316, p= .729) however a statistically significant difference (F (2,81) 
= 4.22, p= .043, d = 0.94) was noted between the genders in group 4 judoka as 
indicated in Table 23. 
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Table 23: Inferential statistics -Training ne-waza, differences between 
gender and age groups. 
ANOVA Results: Training ne waza by Gender and Age     
  D.F. SS MS F p 
Gender 1; 81 10912.34 10912.34 4.22 .043 
AgeCat 2; 81 1636.33 818.17 0.32 .730 
Gender*AgeCat 2; 81 4059.13 2029.57 0.78 .460 
  
    
  
 
Some judo institutions do not practice ne-waza or certain judoka do not enjoy 
partaking in ne waza and this may have been an indication as to the low training 
times practiced in ne waza. 
 
4.3.1.3 Randori training 
 
Table 24 reports the descriptive statistics for the average amount of time spent 
practicing randori by the judoka. Table 24 indicates that the mean difference 
between the average times spent training randori was not similar between all three 
age groups and group 5 judoka indicated the lowest training time of 65.36 minutes. 
The group that spent the greatest average amount of time training randori was that 
of group 6 male judoka. The average training time between the three age groups (F 
(2,81) = 0.062, p= .939) and genders and age groups (F (2,81) = 0.806, p= .450) 
was found not to be statistically significant. Group 6 judoka had the highest 
maximum training time a month at 583 minutes but also had the lowest training time 
along with group 5 of zero minutes. 
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Table 24: Average minutes judoka spent per  
month practicing randori 
      Randori 
Gender Age Group n Mean Std.Dev. 
 All All 87 74.73 92.93 
Male All 65 85.67 102.64 
Female All 22 42.40 42.35 
All 4 25 73.09 64.26 
All 5 18 65.36 79.40 
All 6 44 79.50 111.41 
Male 4 19 75.53 67.32 
Male 5 13 70.60 91.72 
Male 6 33 97.45 122.76 
Female 4 6 65.36 58.41 
Female 5 5 51.71 35.19 
Female 6 11 25.65 29.94 
 
4.3.2 Average time per month spent gym training 
 
Table 25 indicates the average time (minutes) that a judoka spent doing gym training 
to prepare for the South African National tournament. Gym work consisted of upper 
body exercises, lower body exercises, anaerobic exercises, aerobic exercises, core 
exercises and flexibility exercises.  
 
 Table 25: Average minutes per month judoka  
 spent training in the gym. 
      Minutes training 
Gender Age Group n Mean Std.Dev. 
 All All 87 177.39 186.04 
Male All 65 192.69 202.25 
Female All 22 132.18 119.22 
All 4 25 132.20 135.98 
All 5 18 201.35 199.62 
All 6 44 193.26 203.63 
Male 4 19 159.14 141.22 
Male 5 13 229.84 213.02 
Male 6 33 197.38 228.74 
Female 4 6 46.90 74.00 
Female 5 5 127.29 154.03 
Female 6 11 180.91 103.11 
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Table 25 indicates the mean number of minutes that a judoka spent doing gym work 
per month for the 6 months prior to the South African national tournament.  As can 
be seen from the table the average time spent doing gym work was 177.39 minutes 
a month with males training for a longer duration 192.69 minutes a month while 
females trained for 132.18 minutes per month. Of all the three age groups group 5 
engaged in more gym training activities with relation to time at 201.35 minutes a 
month. No statistically significant differences were found regarding the amount of 
minutes trained across the three age groups (F (2,81) = 1.32, p= .272 and genders 
within the age groups .(F (2,81) = 0.50, p= .609)   for the gym training as represented 
in Table 26. 
 
Table 26: Inferential statistics for average minutes per month 
 judoka spent training in the gym 
ANOVA Results: Training ne waza by Gender and Age     
  D.F. SS MS F p 
Gender 1; 81 86612.47 86612.47 2.50 .118 
AgeCat 2; 81 91674.43 45837.21 1.32 .272 
Gender*AgeCat 2; 81 34543.68 17271.84 0.50 .609 
  
    
  
 
4.3.3 Average time per month spent training on different physical components 
 
The average time spent training on the components contributing to physical fitness 
can be seen in Table 27 below.   
 
 Table 27: Average time (min) per month judoka spent training the  
various physical parameters 
 
Group 4 Group 5 Group 6 
 
Males Females Males Females Males Females 
Upper Body 29.25 4.29 52.42 26.29 40.95 35.78 
Lower body 26.80 5.71 30.99 20.29 30.09 32.14 
Anaerobic 24.17 2.86 33.13 14.86 23.81 30.91 
Aerobic 29.85 10.48 38.74 25.14 44.35 29.48 
Core 28.12 10.71 50.38 27.57 37.12 30.32 
Flexibility 20.94 28.19 24.18 64.71 21.06 43.22 
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The physical performance measures identified in the study were upper body 
strengthening, lower body strengthening, anaerobic exercises, aerobic exercises, 
core strengthening and flexibility.  As can be seen in Table 27 males in all age 
groups trained in the specific physical endeavour for a longer duration than that of 
females except for anaerobic exercising in group 6 judoka and flexibility in groups 4 
and 6 females. The average minutes trained per month may seem extremely low 
however many judoka do not do gym activities and consider the formal training within 
sports they participate in as their conditioning. Many indicated the physical 
strengthening they do at judo classes as their only physical preparation. The females 
in group 6 indicated a greater average time spent training anaerobically 30.91 min 
per month than that of males at 23.81 minutes per month as well longer time spent 
on flexibility 43.22 minutes per month compared to 21.06 minutes per month by 
males. Anaerobic training should be of importance to judoka as judo has been 
highlighted as being anaerobic in nature. (Sikorski 2010, Amptmann et al., 2007 and 
Pulkinnen, 2001).  Group 4 female judoka indicated 28 minutes per week doing 
flexibility training which was greater than that of the males in group 4. Females in 
group 4 indicated the least amount of time spent training in all the different physical 
attributes compared to that of females in groups 5 and 6.  It can be seen from Table 
25 that group 4 female judoka do the least gym training when involving the 
investigated physical performance measures. No statistically significant differences 
were found regarding the monthly minutes trained across the three age groups for 
the different exercise modalities however a gender difference was noted in upper 
body strength training (F (1,81) = 4.12, p = .046, d = 0.41) and can be seen in Table 
28 below.  
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 Table 28: Average minutes (min) per month judoka spent  
 training upper body. 
  Minutes training 
  n Mean Std.Dev. 
 All Age Group   87 36.08 36.17 
Male All   65 39.82 37.54 
Female All   22 25.03 29.87 
All 4   25 23.26 27.58 
All 5 
 
18 45.16 38.36 
All 6   44 39.66 38.30 
Male 4 
 
19 29.25 28.74 
Male 5 
 
13 52.42 39.52 
Male 6 
 
33 40.95 40.44 
Female 4 
 
6 4.29 10.50 
Female 5 
 
5 26.29 30.87 
Female 6 
 
11 35.78 32.43 
ANOVA Results: Minutes training upper body by 
gender and age       
  D.F. SS MS F p 
Gender 1;81 5127.72 5127.72 4.12 .046 
AgeCat 2;81 6328.02 3164.01 2.54 .085 
Gender*AgeCat 2;81 1695.47 847.74 0.68 .508 
            
 
 
Table 28 indicates that males focused more on upper body strengthening than that 
of females with the average minutes trained being 39.82 for males and 25.03 for 
females. No differences were noted when comparing the different genders within the 
different age groups (F (2,81) = 0.681, p= .508). Pulkkinen (2001) states that 
strength training is a crucial part in the development of elite judoka however this 
strength development must not take precedence over judo training but rather 
supplement the judo training. This is supported in the findings with judoka splitting 
their training between judo and other forms of training such as sport or gym training. 
Little (1997) also indicates that above average endurance capacity, upper body 
anaerobic power and capacity and strength to be important physical attributes and 
supports the current finding of increased physical training in the upper limbs. 
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4.3.4 Average time per month spent training other activities 
 
Many judoka compete in a variety of other sports and activities and although it is not 
within the aims and objectives of the current study to examine how these other 
activities aid or hamper in the physical preparation but any extra physical activities 
may improve the overall physical attributes of the judoka and the average time spent 
partaking in these other activities can be seen in Table 29 below. 
 
 Table 29: Average time (min) per month judoka  
 spent partaking in other activities. 
      Other activities 
Gender Age Group n Mean Std.Dev. 
 All All 87 90.14 141.84 
Male All 65 76.87 142.02 
Female All 22 129.35 136.99 
All 4 25 135.34 158.16 
All 5 18 86.90 140.41 
All 6 44 65.78 129.16 
Male 4 19 138.38 169.75 
Male 5 13 73.52 143.32 
Male 6 33 42.77 113.92 
Female 4 6 125.71 127.21 
Female 5 5 121.71 141.68 
Female 6 11 134.81 152.37 
 
 
Other activities ranged from other school sports such as hockey, dancing or rugby to 
other martial arts such as kickboxing while some judoka indicated that recreational 
activities such as surfing or kite boarding was a choice of other physical activities. 
Overall females trained longer in other planned activities than males. No statistical 
difference was found between the age groups (F (2,81) = 0.58, p= .563)  and 
genders within the gender groups (F (1,81) = 1.36, p= .248) as well as gender within 
age groups (F (2,81) = 0.831, p= .439)  when examining the minutes trained in other 
activities as reported in Table 30 below. 
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Table 30: Inferential statistics - Average minutes per month  
judoka spent training in the gym. 
ANOVA Results: Other training by Gender and Age     
  D.F. SS MS F p 
Gender 1; 81 26354.88 26354.88 1.36 .248 
AgeCat 2; 81 22471.51 11235.76 0.58 .563 
Gender*AgeCat 2; 81 32316.88 16158.44 0.83 .439 
  
    
  
 
4.4 Tournament injury incidence 
 
The objectives of this study was to determine whether there were any differences in 
the incidence and mechanism of injuries occurring between the different age groups 
as well as genders. The section that follows begins to identify what injuries were 
obtained at the South African national tournament, what injuries were sustained by 
the three different age groups as well as what injuries were sustained by the different 
genders. Reference to previous studies will be made to aid in giving a complete 
insight into the findings of the present study. 
 
4.4.1 Number of sustained injuries by judoka 
 
Descriptive statistics regarding the number of injuries sustained at the South African 
national championships indicate that of the sample group of 141 participants to 
whom potential injuries could occur, only 103 injuries in fact occurred with 73% of 
these participants becoming injured at least once during the championship as 
reflected in Table 31.  
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Table 31: Frequency distribution of participants injured at the South African 
National Championships by age groups. 
 Age Group 
Injuries 
All Group 4 Group 5 Group 6 
(n=141) (n=49) (n=28) (n=64) 
No Injury 38 (27.0%) 9 (18.4%) 3 (10.7%) 26 (40.6%) 
Injury 103 (73.0%) 40 (81.6%) 25 (89.3%) 38 (59.4%) 
 
A total of 103 injuries were recorded. Group 5 participants had a higher percentage 
at 81.6% of injuring themselves once during the championship followed by that of 
group 4 judoka at 89.3%. Only 27.0% of the sampled judoka in the current study 
sustained no injury. Green et al. (2007) investigated judo injuries at a Brazilian Judo 
tournament which covered a greater sample size of 396 judoka with only 53 (13.3%) 
incurring injuries. The reporting of 103 injuries (occurring to 73.0% of the sampled 
participants) for the study is high when compared to that of other studies. James and 
Pieter (2003) investigated the injury rates in elite adult judoka and of the 116 judoka 
investigated only 15 (12.9%) injuries were reported which is in contrast to the large 
findings of the present study.  
 
 Table 32: Frequency distribution of injuries incurred by gender 
 Gender 
Injuries 
All Male Female 
(n=110) (n=110) (n=31) 
No injury 30 (27.3%) 30 (27.3%) 8 (25.8%) 
Injury 103 (73.0%) 80 (72.7%) 23 (74.2%) 
 
 
Table 32 indicates that 80 (72.7%) of males got injured at least once compared with 
23 (74.2%) of females.  
 
4.4.2 Time to injuries 
 
The following frequency tables represent the time taken to sustain an injury during a 
fight. The frequency distribution table will examine the time taken in minutes to incur 
an injury for the different age groups.  
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 Table 33: Time to injury (min) when a judoka sustained an injury 
Time to Injury 
(min) 
All Group 4 Group 5 Group 6 
1 38 (42.7%) 14 (37.8%) 8 (40.0%) 16 (50.0%) 
2 15 (16.9%) 9 (24.3%) 5 (25.0%) 1 (3.1%) 
3 20 (22.5%) 14 (37.8%) 2 (10.0%) 4 (2.5%) 
4 13 (14.6%) 0 (0.0%) 4 (20.0%) 9 (28.1%) 
5 3 (3.4%) 0 (0.0%) 1 (5.0%) 2 (6.3%) 
Total 89 (100%) 37 (100%) 20 (100%) 32 (100%) 
 
 
Table 33 indicates that all the age groups sustained their first injury predominantly in 
the first minute of a fight with 37,8%, 40% and 50% for groups 4, 5 and 6 
respectively. A very small percentage of judoka (3.4%) obtained an injury in the 5th 
min of a fight. Group 4 also obtained 37.8% of their injuries in the third minute of the 
fight which is the same as that of the first minute. This was not mimicked by that of 
group 5 and 6 who obtained a greater proportion of their injuries in the fourth minute 
with 20.0% and 28.1% respectively.  Group 6 had the highest first minute injury rate 
at 50%.  
 
4.4.3 Types of injuries incurred 
 
As indicated in chapter two, numerous studies have identified different anatomical 
locations for injury as well as different types of injuries. The types of injuries in this 
study will first be represented in their entirety and then further divided and grouped 
into five sub-categories. The grouping of selected data aids in the statistical analysis 
of the types of occurring injuries. The anatomical structures identified in this study 
will be represented in their entirety and then divided into sub-categories. The 
anatomical structures are divided into four different injury locations and as previously 
mentioned, this grouping will aid in statistical analysis. The four different anatomical 
injury locations are as follows: head/neck, upper extremity, torso and lower body. 
The five sub-categories for injury types are identified as cuts, contusions, sprains 
(ligament injuries), strains and other. The sub-category cuts was identified as any 
injury that may have caused a judoka to bleed (graze, mouth bleed etc). 
 
The following frequency distribution tables identify the type of injury occurring, the 
injury related to an anatomical structure, the gender distribution of these injuries to 
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the anatomical structures as well as comparisons across the different age groups 
and genders where a statistical significance is reported. 
 
4.4.3.1 Injuries to anatomical structures 
 
Below, Table 34 identifies the four grouped anatomical locations sites of injury and 
the number of injuries sustained by each grouped body structure.  
 
Table 34: Frequency distribution of occurring injuries according to body 
structure. 
 
Body Structure Number of injuries Percentage 
Head/Neck 44 42.7% 
Upper body 35 34.0% 
Torso 9 8.7% 
Lower body 15 14.6% 
 103 100% 
 
 As can be seen from Table 34 a large percentage (42.7%) of head and neck injuries 
were incurred by judoka.  The finding of a large number of head/neck injuries is not 
supported by Kujala et al. (1995) who indicated head injuries to represent  6.4% of 
all injuries to judoka. This low injury incidence to the head is further supported by 
Souza et al. 2006 who identified that head injuries in their study representing 0.91% 
of total injuries to the judoka and Barsottini et al. (2006) indicatied only 1.0% of 
injuries in judo were head injuries. Green et al. (2007) do identify that injuries to the 
head include that of the nose, mouth and face as more common sites of injury and 
report that 10 of the 53 injuries in their study was directed at the head and neck 
region. Yard et al. (2007) reported on paediatric martial arts injuries and found that 
only 6.6% of all injuries occurred to the head. Souza et al. (2006) reported only one 
injury to the head and that was a laceration which when compared to the present 
study is in contrast to the findings. Pappas, 2007 reported a greater injury incidence 
to the head and face with 11.1% of all injuries accounted for at emergency 
departments from martial arts relating to the head and face. Pappas (2007) further 
describes that the injuries to the head and face from boxing and wrestling was 23.3% 
and 16.9%. This finding is still less than those found in the current study and this 
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high injury rate to the head may be an aspect that judo South Africa should 
investigate.   
 
In this study the upper body was identified as the second most vulnerable site of 
injury (34.0%) in the present study with the torso being identified as the least (8.7%) 
injured body structure. In support of the current findings on a large incidence of injury 
to the upper body, Kujala et al. (1995) reported incidence in upper limb injuries in 
judo to be 38.0% of all injuries. Other studies have indicated that injuries to the upper 
limb to be slightly less in judo than that of the current study, James and Pieter (2003) 
(20.0%), Souza et al. (2006) (22.0%) and Yard et al. (2007) (19.1%). The current 
findings on the lower extremity of 14.6% is lower than those reported by Green et al. 
(2007) and Kujala et al. (1995) who reported injuries to the lower extremities in judo 
to be 28.0% and 20.0% respectively. James and Pieter (2003) also reported a higher 
injury incidence at 33.0% to the lower extremity.  
 
4.4.3.2 Head and neck anatomical sites of injury and types of injury 
 
Injuries to the head and neck encompass all anatomical locations to the head and 
the sites identified as injury locations in the present study are the face nose and 
mouth. Injury sites to the head and neck can be seen in Table 35. 
 
Table 35: Frequency distribution of head and neck judo injuries according to 
the type of injury 
Head and 
neck 
Type of injury Number 
Percentage of 
Head and neck 
injuries 
Percentage of all 
injuries 
Head and 
neck 
Concussion 5 
11.4% 4.9% 
 Strain 2 4.5% 1.9% 
 Cut 14 31.8% 13.6% 
 Graze 4 9.1% 3.9% 
 Nose Bleed 13 29.5% 12.6% 
 Mouth Bleed 3 6.8% 2.9% 
 Contusion 1 2.3% 1.0% 
 Loss of consciousness 2 4.5% 1.9% 
Total  44 100.0% 100.0% 
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Table 35 indicates cuts (31.8%) and nose bleeds (29.6%) to be the most sustained 
injuries to the head and neck. Concussions represented 11.3% of the injuries to the 
head and neck and were identified as the third most injury type sustained by all 
judoka. An injury type that was found due to strangulations was that of loss of 
consciousness. Only two instances occurred where a judoka was strangled 
unconscious which would have ended in the termination of the fight. 
 
Due to the great number of cuts and nose bleeds in the present study the head and 
neck may seem a vulnerable location for injury. With exclusion of concussion as an 
injury, all other injuries occurring (cuts or contusions) may be regarded as minor. The 
finding in the present study of the head and neck to be the most commonly injured 
body site as seen in Table 35 was not expected as studies identify that either upper 
or lower body sites are usually identified as the main anatomical location for injuries 
however in a study done by Pieter et al. (1999) on competition injuries in young judo 
athletes, boys incurred most of their injuries to the head and neck.  
 
4.4.3.3 Upper extremity anatomical sites of injury and types of injury 
 
The anatomical sites identified as upper extremity injury locations in the present 
study are the shoulder, elbow, forearm, wrist, hand and fingers. 
 
As expected, injuries to the upper extremity accounted for a large proportion of the 
injuries at 33.9% (n=35) and was an expected outcome due to the grappling nature 
of the sport as seen in Table appendix H. In support of the current study‟s findings 
on the percentage of injuries injury to the upper extremity, Kujala et al, (1995), 
Pappas. (2007) and Green et al. (2007) reported injuries to the upper extremities to 
be 32.0%, 41.5% and 37.6% respectively and identified the upper extremity as a 
main location of injury. Pappas, 2007 reported that 32.0% of martial arts injuries 
were to the upper extremity with 44.3% of wrestling injuries being attributed to the 
upper extremity. James and Pieter, 2003 reported similar findings to that of the 
current study with 33.3% of judo injuries being attributed to the upper extremity. 
Below in Table 36 indicates the type of occurring injuries to the upper extremity 
anatomical sites of injury. This table represents the number of injuries to each 
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anatomical site of injury to the upper body and allows one to identify what injury type 
was more sustained for each anatomical upper body site. 
 
Table 36: Frequency distribution of upper extremity judo injuries according to 
the type of injury 
Upper 
extremity 
Type of injury Number 
Percentage of 
Upper Body 
injuries 
Percentage of all 
injuries 
Shoulder Fracture 1 2.9% 1.0% 
 Strain 2 5.7% 1.9% 
 Sprain 5 14.3% 4.9% 
 AC Separation 1 2.9% 1.0% 
 Graze 1 2.9% 1.0% 
 Pulled Muscle 1 2.9% 1.0% 
 Bruise 1 2.9% 1.0% 
 Total Shoulder 12 34.3% 11.7% 
Upper Arm Sprain 1 2.9% 1.0% 
 Strain 1 2.9% 1.0% 
 Total Upper Arm 2 5.7% 1.9% 
Elbow Strain 1 2.9% 1.0% 
 Torn ligament 1 2.9% 1.0% 
 Sprain 3 8.6% 2.9% 
 Dislocation 1 2.9% 1.0% 
 Total Elbow 6 17.1% 5.8% 
Lower Arm Strain 2 5.7% 1.9% 
 Sprain 2 5.7% 1.9% 
 Total Lower Arm 4 11.4% 3.9% 
Hand Sprain 1 2.9% 1.0% 
 Cut 2 5.7% 1.9% 
 Total Hand 3 8.6% 2.9% 
Fingers Sprain 1 2.9% 1.0% 
 Graze 1 2.9% 1.0% 
 Ripped nail 1 2.9% 1.0% 
 Torn ligament 1 2.9% 1.0% 
 Torn Muscle 1 2.9% 1.0% 
 Dislocation 3 8.6% 2.9% 
 Total Fingers 8 22.9% 7.8% 
Total  35 100.0% 34.0% 
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Green et al. (2007) reported that the shoulder joint was a prominent site of injury with 
11.3% of injuries being directed to the shoulder joint. James and Pieter, 2003 
reported only 1 shoulder injury in their study of judo injuries (n=15). The current 
study reported 12 injuries to the shoulder (11.7%) as represented in Table 36 is less 
than that reported by Souza et al. (2006), who reported that they had 24 injuries to 
the shoulder joint accounting for 21.8% of the total occurring injuries to an 
anatomical structure. Souza et al. (2006) that contusions and partial dislocations as 
the major injury types to the shoulder joint with sprains accounting for only one injury 
to the shoulder joint. This finding by Souza et al. (2006) was not mirrored by the 
current study with sprains to the shoulder joint representing the most common injury 
to the shoulder. 
 
Injuries to the elbow in the current study accounted for only 5.8% of all the occurring 
injuries as indicated in Table 36. This finding is less than that reported by Green et 
al. (2007), who reported 9.4% (5 injuries) of all injuries were to the elbow joint. Souza 
et al. (2006) who reported 110 injuries from a judo tournament reported no injuries to 
the elbow joint. In contrast to the low injury rates reported to the elbow joint, Yard et 
al. (2007) reports that injuries to the elbow joint and lower arm account for 14.9% of 
the injuries to young judoka and this may be due to using joint locks. This is 
supported by Sterkowicz, 1987 who reported that young adolescents can sustain 
injuries to the elbow joint with fracture of the humeral bone accounting for 13.2% of 
the injuries reported. The current study identified that sprains to the elbow joint was 
the most common injury to the elbow. 
 
The present study identified that 7.8% and 2.9% of upper extremity injuries were to 
the fingers and hand respectively. Injury to the fingers in judo is expected due to the 
grappling nature of the sport. Yard et al. (2007) reported that 11.3% of injuries to 
young judoka are to the hand and wrist which is higher than that found in the current 
study. Green et al. (2007) in their study report that 11 injuries occurred to the fingers 
which accounted for 20.76% of the total presenting injuries. Souza et al. (2006) 
reported that sprains to the fingers accounted for 7.3% of the total injuries in the 
study and was the most frequent injury type to the fingers followed by partial and 
total dislocations. The present study identified that sprains did not account for the 
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greatest injury type to the fingers but instead identified dislocations as a the major 
injury contributing to injury of the fingers.  
 
4.4.3.4 Trunk anatomical sites of injury and types of injury 
 
Injuries to the trunk encompass all anatomical locations and the sites identified as 
injury locations in the present study are the back, chest and abdomen. 
 
Injuries to the trunk or torso in the current study, 8.7% (n=9) as represented in Table 
37 are low considering judo is a contact-collision sports with opponents colliding with 
each other and the playing surface. Low injury rates to the torso has been previously 
indicated in Green et al. (2007), Yard et al. (2007), Barsottini et al. (2006) and Kujala 
et al. (1995) all indicating injuries to the trunk or torso to represent less than 10% of 
the distribution of  injuries to the anatomical locations of injury.  This is further 
supported by Yard et al. (2007) who reports that paediatric injuries to the trunk in 
judo to be 6.9%. 
 
Table 37 below represents all the injuries occurring to the anatomical sites of injury 
to the torso and as can be seen, injury to the chest especially the ribs was identified 
as a injury site most likely to be injured with bruising being the most prevalent. 
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Table 37: Frequency distribution of torso judo injuries according to the type of 
injury 
Torso Type of injury Number 
Percentage of 
torso injuries 
Percentage of all 
injuries 
Back Sprain 2 22.2% 1.9% 
 Strain 1 11.1% 1.0% 
 Total back 6 66.7% 5.8% 
Chest (Ribs) Bruised 4 44.4% 3.9% 
 Fracture 1 11.1% 1.0% 
 Total chest 5 55.6% 4.9% 
Hand Sprain 1 11.1% 1.0% 
 Cut 2 22.2% 1.9% 
 Total Hand 3 33.3% 2.9% 
Abdomen Bruised 1 11.1% 1.0% 
 Total abdomen 1 11.1% 1.0% 
Total  9 100.0% 8.7% 
 
 
4.4.3.5 Lower extremity anatomical sites of injury and types of injury 
 
Injuries to the lower extremities encompass all anatomical locations and the sites 
identified as injury locations in the present study are the groin, knee, lower leg, 
ankle, foot and toes. 
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Table 38: Frequency distribution of lower extremity judo injuries according to 
the type of injury 
Lower 
extremity 
Type of injury Number 
Percentage of 
lower body 
injuries 
Percentage of all 
injuries 
Hip No Injuries 0 0.0% 0.0% 
 Total hip 0 0.0% 0.0% 
Groin Contusion 1 6.7% 1.0% 
 Injured Testicle 2 13.3% 1.9% 
 Total groin 3 20.0% 2.9% 
Upper leg No Injuries 0 0.0% 0.0% 
 Total hip 0 0.0% 0.0% 
Knee Subluxation 1 6.7% 1.0% 
 Sprain 3 20.0% 2.9% 
 Cut 1 6.7% 1.0% 
 Total knee 5 33.3% 4.9% 
Lower leg Broken bone 1 6.7% 1.0% 
 Total lower leg 1 6.7% 1.0% 
Ankle Sprain 1 6.7% 1.0% 
 Strain 1 6.7% 1.0% 
 Torn ligament 1 6.7% 1.0% 
 Total ankle 3 20.0% 2.9% 
Feet Strain 1 6.7% 1.0% 
 Graze 1 6.7% 1.0% 
 Total feet 2 13.3% 1.9% 
Toes Dislocation 1 6.7% 1.0% 
 Total toes 1 6.7% 1.0% 
Total  15 100.0% 14.6% 
 
 
The lower extremity was less frequently injured 14.6% than that of the upper 
extremity, 34.0% with the knee identified as the lower body anatomical location most 
injured as seen above in Table 38. This finding of injuries to the lower extremity is 
lower in the current study than that of Kujala et al. (1995), Green et al. (2007), 
Barsotitini et al. (2006) and James and Pieter, 2003. The anatomical lower region 
most injured in these studies was that of the knee which is in support of that of the 
current study. The knees were also identified as major site of injury by Souza et al. 
(2006) who found that 26.3% (n=29) injuries were to the knee in their study. Sprains 
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to the knee represented the most occurring injury reported by Souza et al. (2006) at 
7.3% of all injuries.  In contrast to the previous studies and the current study Pappas, 
(2007), identified in their study, that injuries to the lower extremity in martial arts 
accounted for 41.6% of the injuries which was greater than that of the upper 
extremity injuries however less than that of upper extremity injuries in wrestling 
which accounted for 44.3% of injuries to wrestlers.  
 
Injuries to the ankle in the present study only accounted for 2.9% of the total injuries 
which is considerably lower than that found by Souza et al. (2006) who reported that 
injuries to the ankle in their study accounted for 10% (n=11) of all occurring injuries 
with sprains to the ankle joint accounting for the most prevalent injury type. This is 
similar to that of Green et al. (2007) who reported that of the 53 occurring injuries in 
judo 7.6% of those injuries were to the ankle. The ankle joint seems not to be as at 
much risk compared to other major joints (knee or shoulder) however in a study on 
paediatric martial arts, injuries to the lower leg foot and ankle in judo accounted for 
16% of all injuries (n=451). The authors further highlight that the lower extremities in 
karate and taekwondo are more at risk of injury to the lower extremities with judo 
having a higher incidence  of injury to the upper extremities as noted in the current 
study. The current study identified that sprains, strains and torn ligament accounted 
for the injuries to the ankle. 
 
4.4.4 Age groups and anatomical sites of injury 
 
Table 39 identifies the four grouped anatomical location sites of injury and the 
frequency distribution of injuries sustained by each grouped body structure for the 
three different age groups.  
 
Table 39: Frequency distribution of injuries according to age groups and 
anatomical site 
Anatomical site 
Total Injuries 
(n=103) 
Group 4 (n=40) Group 5 (n=25) Group 6 (n=38) 
Head / Neck 44 (42.7%) 19 (47.5%) 11 (44.0%) 14 (36.8%) 
Upper Body 35 (34.0%) 12 (30.0%) 9 (36.0%) 14 (36.8%) 
Torso 9 (8.7%) 5 (12.5%) 1 (4.0%) 3 (7.9%) 
Lower Body 15 (14.6%) 4 (10.0%) 4 (16.0%) 7 (18.4%) 
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Table 39 indicates that for all three age groups the head and neck region was the 
anatomical site most frequently injured. Group 4 had 47.5% of their injuries 
accounted for to the head and neck with 44.0% and 36.8% for groups 5 and 6 
respectively. These injuries were found in the study to be due to a large number of 
judoka acquiring cuts and nose bleeds. The upper body of the judoka was found to 
be the second most likely anatomical site to be injured in all three age groups with 
36.8% of group 6 injuries directed to the upper body. Group 4 judoka had the lowest 
upper body incidence of injury at 30.0%.  The torso for all three age groups was 
identified as the body structure least likely to become injured with group 4 judoka 
having the greatest number of injuries to the torso at 12.5%. Less than 15.0% of all 
the occurring injuries were related to that of the lower body with group 6 judoka 
acquiring 18.4% of all their respected injuries to the lower body and only 10.0% of 
group 4 judoka sustained an injury to the lower extremity. No significant differences 
were found when comparing the three age groups to the injured body structures. 
(Chi2 (6) = 2.06, p = .914).  
 
4.4.5 Anatomical injury locations and gender 
 
Injuries to the female‟s body structures differed from that of males in that females did 
not report injuries to the following body structures:  upper arm, hand, back, 
abdomen, hip, groin, upper leg, lower leg and feet. This finding indicates that males 
injure more body structures than that of females with females injuring less than half 
the 16 main identified body structures identified in the current study. 
 
Table 40 reflects the four grouped anatomical locations sites of injury and the 
frequency distribution of injuries sustained by each grouped body structure for the 
gender groups.  
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Table 40: Frequency distribution of occurring injuries to males and females 
according to anatomical site  
Anatomical site Total Injuries (n=103) Males (n=79) Females (n=24) 
Head / Neck 44 (42.7%) 39 (49.4%) 5 (20.8%) 
Upper Body 35 (34.0%) 23 (29.1%) 12 (50.0%) 
Torso 9 (8.7%) 8 (10.1%) 1 (4.2%) 
Lower Body 15 (14.6%) 9 (11.4%) 6 (25.0%) 
 
Head and neck injuries accounted for the most occurring injury to the judoka. Also 
indicated was that nose bleeds and cuts were the most reported types of injury 
incurred  to the head. Table 40 indicates that nearly 50% of all male injuries are to 
the head. This finding is greater than other previous studies but as already 
mentioned is due to the inclusion of all cuts that occurred to the head as head 
injuries and not separating it into other category. Of the occurring injuries to the head 
in males cuts (16.5%) and nose bleeds (13.9%) accounted for the majority of the 
injuries. These structures, namely the head and neck were also the most injured 
body structures for males. In contrast females sustained 50.0% of their injuries to the 
upper limbs. Dislocations of the fingers were the body structure in the upper limbs 
mostly injured for by females. Females having a smaller percentage of injuries 
indicated that nose bleeds (8.3%) and sprains to the knee were the most injured 
body structure. Injuries to the upper limb and in particular sprains to the shoulder 
joint accounted for 5.1% of the injuries to males. Bruised ribs also accounted for 
5.1% of the male‟s injuries and these injuries along with grazes to the head can be 
identified as the third most occurring injury in males at the tournament. This is not 
mimicked by that of females as their injuries were more widely dispersed. No 
statistically significant difference was found regarding injury to the anatomical 
structures for males and females for the sample size. (Chi2(3) = 7.64, p = .054). 
 
4.4.6 Type of injuries by age group 
 
Table 41 indicates that there were a total of 103 injuries reported at the relevant 
South African Judo Championship. This takes into account those participants who 
were injured twice and more. Group 4 had the greatest amount of injuries with 40 
compared to that of 25 and 38 for groups 5 and 6 respectively. In total there were 20 
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different identified injuries with not all the injury types being sustained by all three 
age groups. 
 
Table 41: Frequency distribution of the types of injuries for the three age 
groups 
Injury All Group 4 Group 5 Group 6 
Concussion 5 (4.9%) 2 (5.0%) 0 (0.0%) 3 (7.9%) 
Broken Bone 1 (1.0%) 0 (0.0%) 0 (0.0%) 1 (2.6%) 
Fracture 2 (1.9%) 2 (5.0%) 0 (0.0%) 0 (0.0%) 
Torn Ligament 3 (2.9%) 1 (2.5%) 0 (0.0%) 2 (5.3%) 
Torn Muscle 1 (1.0%) 0 (0.0%) 0 (0.0%) 1 (2.6%) 
Sprain 18 (17.5%) 7 (17.5%) 6 (24.0%) 5 (13.2%) 
Graze 7 (6.8%) 3 (7.5%) 1 (4.0%) 3 (7.9%) 
Strain 12 (11.7%) 5 (12.5%) 2 (8.0%) 5 (13.2%) 
Nose Bleed 13 (12.6%) 8 (20.0%) 4 (16.0%) 1 (2.6%) 
Mouth Bleed 3 (2.9%) 1 (2.5%) 1 (4.0%) 1 (2.6%) 
Cut 17 (16.5%) 5 (12.5%) 5 (20.0%) 7 (18.4%) 
Contusion 2 (1.9%) 0 (0.0%) 1 (4.0%) 1 (2.6%) 
AC Separation 1 (1.0%) 0 (0.0%) 0 (0.0%) 1 (2.6%) 
Bruise 6 (5.8%) 3 (7.5%) 0 (0.0%) 3 (7.9%) 
Loss of 
consciousness 
2 (1.9%) 2 (5.0%) 0 (0.0%) 0 (0.0%) 
Injured Testicle 2 (1.9%) 1 (2.5%) 0 (0.0%) 1 (2.6%) 
Dislocation 5 (4.9%) 0 (0.0%) 2 (8.0%) 3 (7.9%) 
Pulled Muscle 1 (1.0%) 0 (0.0%) 1 (4.0%) 0 (0.0%) 
Ripped nail 1 (1.0%) 0 (0.0%) 1 (4.0%) 0 (0.0%) 
Subluxation 1 (1.0%) 0 (0.0%) 1 (4.0%) 0 (0.0%) 
Total 103 (100%) 40 (100%) 25 (100%) 38 (100%) 
 
Sprains at 17.5% of the total injuries accounted for the most frequently occurring 
type of  injury. This injury was also the most frequently occurring type of injury 
among group 5 participants at 24.0% of all their injuries. Souza et al. (2006) indicate 
that sprains accounted for 26.0% of all occurring injuries which is greater than what 
was found in the current study. Further support that sprains account for the majority 
of occurring injuries, are the findings of Green et al. (2007) who indicated that 20.0% 
of injuries occurring to judoka in their study was due to sprains. Pappas (2007) who 
investigated injuries in boxing, wrestling and martial arts reported that sprains 
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accounted for 20.0%, 36.0% and 31.0% for boxing, wrestling and martial arts injuries 
respectively. The latter finding although not directly related to judo, indicates that 
martial art sports are at a high risk of developing sprains. Yard et al. (2007) indicated 
that in paediatric injuries to judoka 24.1% of the occurring injuries are ascribed to 
sprains and further indicated that the occurrence of sprains in judo are fewer than 
those that were sustained in karate (30.0%) and taekwondo (33.0%). These studies 
indicate along with the present study that sprains account for a large percentage of 
overall injuries. Although they may be attributed to various anatomical sites, sprains 
account for a vast majority of injuries.  
 
Strains accounted for 11.7% of the total injuries and represented the second highest 
injury type for group 4 judoka along with cuts.  Group 6 judoka indicated that 13.6% 
sustained a strain injury with group 5 accounting for the least number of muscular 
strain injuries. Souza et al. (2006) report strains to account for 14.5% of injuries to 
the judoka which is similar to that of the current study. Kujala et al. (1995) report 
sprains and strains as the most reported injury in judo which support the findings of 
the current study. Green et al. (2007) indicate 22.6% of the reported injuries in their 
study to be that of sprains which is higher than that of the present study as well as 
that of Souza et al. (2006). Many other studies on judo or martial arts such as those 
by Kujala et al. (1995), Pappas  (2007) and Yard et al. (2007)  combine sprains and 
strains together therefore making comparisons on strains difficult to describe.  
 
Cuts accounted for the second greatest number of injuries representing 16.5% of the 
total injuries and 12.5%, 20.0% and 18.4% for groups 4, 5 and 6 respectively. This 
type of injury was the greatest occurring injury for the group 6 judoka. This finding in 
the present study is not supported by that found by Yard et al. (2007) who report a 
low incidence of lacerations to karate (6.9%), taekwondo (5.8%) and judo (8.0%). 
Although the study by Yard et al. (2007) was done on paediatric martial artists the 
current study for the group 4 judoka at 12.5 % is still greater, which may indicate that 
South African judoka are at risk of this type of injury. Further support that 
cuts/lacerations have contributed to a large number of injuries is that of Pappas, 
2007, indicating that lacerations to contribute around 10.0% of the total injuries to 
boxing, wrestling and martial arts injuries, with martial arts injuries only accounting 
for 4.5% of their total injuries to lacerations. Both studies on judo by Souza et al. 
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(2006) and Kujala et al. (1995) fail to list cuts or lacerations as main contributors of 
injury to the judoka in their studies.  
 
Injury to the nose among  judoka represented 12.6% of the total injuries and was the 
greatest injury sustained by that of group 4 (20.0%) judoka. This injury type although 
rated as the highest injury type for the group 4 judoka it was only presented by one 
group 6 individual. The latter may indicate a different approach to fighting or the 
possible lack of experience that a younger fighter may have. 
 
Fractures in the current study accounted for 1.9% of the total frequency distribution 
of injuries to the judoka with all fractures being obtained by that of group 4 judoka. 
Fractures for the group 4 judoka accounted for 5.0% of their injuries. This finding is 
supported by that of Souza et al. (2006) who report fractures to account for 2.7% of 
the total injuries and nearly 2% in a study on judoka by Green et al. (2007). However 
in contrast to the present fracture findings and those of Souza et al. (2006) and 
Green et al. (2007).  Yard et al. (2007) indicates that fractures accounted for 27.6% 
of all occurring injuries to paediatric judokas‟. This finding by Yard et al. (2007) was 
reported on judokas‟ that were presented to emergency departments however this is 
still greater than that of Kujala et al. (1995) who reported fractures to account for 
11.3% of all injuries sustained by judoka and greater than the number of fractures in 
the current study. 
 
It is also interesting to note that there were a few injuries that were sustained by 
judokas‟ that did not fall into the normal injury pattern. This is seen in the cases of a 
broken bone, torn muscle, acromio-clavicular separation, ripped muscle and a 
subluxation. Of the five injuries three were sustained by group 6 and 5 by group five 
judoka. These injuries are deemed as serious and may have left some of the judoka 
unable to compete in the current fight in which the injury occurred and for some 
judoka the injury would have ended further participation in the competition as would 
have been for the judoka that broke a bone. 
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4.4.6.1 Major types of injuries occurring in the different age groups 
 
In order for statistical analysis to be performed, the occurring injuries in the 
tournament were grouped together into five groupings which allowed meaningful 
statistical analysis to be performed. The identified groupings of the injuries are cuts, 
contusions, sprains and strains. A comparison of these occurring injuries can be 
seen in Table 42. 
 
Table 42: Frequency distribution regarding the major types of injuries 
occurring to the different age groups  
Type of Injury Total (n=103) Group 4 (n=40) Group 5 (n=25) Group 6 (n=38) 
Cuts 40 (38.8%) 17 (42.5%) 11 (44.0%) 12 (31.6%) 
Contusions 8 (7.8%) 3 (7.5%) 1 (4.0%) 4 (10.5%) 
Sprains (ligament 
injuries) 
21 (20.4%) 8 (20.0%) 6 (24.0%) 7 (18.4%) 
Strains 12 (11.7%) 5 (12.5%) 2 (8.0%) 5 (13.2%) 
Other 22 (21.4%) 7 (17.5%) 5 (20.0%) 10 (26.3%) 
 
Table 42 indicates that cuts accounted for the majority (38.8%) of injuries occurring 
to the surveyed judoka. Cuts were grouped with nose bleeds and mouth bleeds as 
they were all identified as blood injuries. This finding was consistent with all three 
age groups with 42.5%, 44% and 31.6% for groups 4,5 and 6 reporting cuts as the 
most frequent injury. Other injuries accounted for the second most type of occurring 
injury at 21.4% followed by that of sprains or ligament injuries. Other injuries as 
stated earlier were injuries that were not accounted for on the injury questionnaire. 
Sprains or ligament injuries accounted for nearly 20% and more for all three age 
groups.  
 
No significant differences were found when comparing the three age groups with 
regard to the types of occurring injuries. (Chi2 (8) = 1.89, p = .984). This indicates 
that there seems to be no difference in the profile of occurring injuries between the 
different age groups with all three age groups acquiring a similar frequency 
distribution in relation to the types of occurring injuries.  
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4.4.6.2 Anatomical injury locations and injury types by age groups 
 
The section that follows aims to describe which anatomical location sites were 
injured across the three different age groups as well as comparisons of the injuries 
as a whole to the head and neck region. This identification was done in order to 
identify which anatomical location for each group was injured most often and helps 
identify the most common injury to the specific anatomical location. As can be seen 
in the section that follows, the types of injuries are dispersed widely over the three 
age groups with many injury types only being recorded once for a body structure per 
age group. 
 
4.4.6.2.1 Head and neck anatomical sites by age groups 
 
Below in Table 43 the types of injuries to the head and neck in each age group are 
indicated. The main occurring injuries are highlighted as a percentage to the overall 
injuries to the head and neck in a specific age category. As can be seen from Table 
40 cuts and nose bleeds accounted for the majority of injuries to all three age 
groups. Group 6 incurred 50.0% of their injuries to the head and neck via cuts with 
21.4% incurred via concussion. The finding of nose bleeds as a major injury incident 
is supported by the findings of Green et al. (2007) who indicated injuries to the nose 
and face as the areas most likely injured.  Group 6 judoka presented with the highest 
concussion incidence as well as the most cuts to the face. This may be due to the 
nature of the style of fighting. 
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Table 43: Frequency distribution of judo injuries to the head and neck for age 
groups 
  Group 4 Group 5 Group 6 
Head 
and 
neck 
Type of injury Number 
Percentage 
of head and 
neck 
injuries 
Number 
Percentage 
of head and 
neck 
injuries 
Number 
Percentage 
of head and 
neck 
injuries  
Head 
and 
neck 
Concussion 2 10.5% 0 0.0% 3 21.4% 
 Strain 1 5.3% 1 9.1% 0 0.0% 
 Cut 3 15.8% 4 36.4% 7 50.0% 
 Graze 2 10.5% 0 0.0% 2 14.3% 
 Nose Bleed 8 42.1% 4 36.4% 1 7.1% 
 Mouth Bleed 1 5.3% 1 9.1% 1 7.1% 
 Contusion 0 0.0% 1 9.1% 0 0.0% 
 
Loss of 
consciousness 
2 10.5% 0 0.0% 0 0.0% 
Total  19 100.0% 11 100.0% 14 100.0% 
 
4.4.6.2.2 Upper extremity anatomical sites by age groups. 
 
In all three age groups the upper extremity accumulated more injuries than that of 
the lower extremity, which is in support of some previous studies conducted on the 
injuries in judo. The highest incidence of injury to the upper extremities was the 
shoulder joint with injury incidence of 41.7%, 33.3% and 28.6% for the three age 
groups 4 to 6 as reported in Table 44 below.. A shoulder sprain (25.0%) was 
identified as the most incurred injury to the upper extremity for group 4 judoka. 
Group 5 incurred most of their injuries to the upper extremities via sprains to the 
shoulder joint (22.2%) and injuries to the fingers (44.4%). Injuries to the fingers 
ranged from dislocations through to a torn nail. These injuries could be expected in 
judoka as judo is a grappling sport with emphasis on throwing an opponent. This 
execution takes place by using the opponents gi and at times a judokas‟ finger may 
become trapped, leading to injury. A strain (14.3%) to the shoulder and sprain of the 
lower arm (14.3%) were the injuries most incurred by that of group 6 judoka.  As can 
be seen all three age groups identify the shoulder as one of the most prevalent 
anatomical sites of injury in the upper extremity in judo. 
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 Injuries to the elbow joint were expected in the study and as can be seen from Table 
41 strain, sprain, torn ligaments and dislocations were sustained with the most 
catastrophic injury the dislocation being sustained by one group 6 judoka. 
Dislocating a finger was also cited by group 6 judoka with 2 injuries arising to the 
fingers of group 6 judoka. Injuring a finger is common place in judo as reported by 
Pierrantozzi et al. (2009) who indicated a large injury incidence to the fingers at 
55.5% of their sampled group. All other injuries to the upper extremity were widely 
spread throughout the three age groups with many injuries not being sustained by a 
specific group.  
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Table 44: Frequency distribution of judo injuries to the upper extremities for 
age groups 
  Group 4 Group 5 Group 6 
Upper 
extremity 
Type of 
injury 
Number 
Percentage 
of upper 
body injuries 
Number 
Percentage 
of upper 
body injuries 
Number 
Percentage 
of upper 
body injuries 
Shoulder Fracture 1 8.3% 0 0.0% 0 0.0% 
 Strain 0 0.0% 0 0.0% 2 14.3% 
 Sprain 3 25.0% 2 22.2% 0 0.0% 
 
AC 
Separation 
0 0.0% 0 0.0% 1 7.1% 
 Graze 1 8.3% 0 0.0% 0 0.0% 
 
Pulled 
Muscle 
0 0.0% 1 11.1% 0 0.0% 
 Bruised 0 0.0% 0 0.0% 1 7.1% 
 
Total 
shoulder 
5 41.7% 3 33.3% 4 28.6% 
Upper arm Sprain 1 8.3% 0 0.0% 0 0.0% 
 Strain 0 0.0% 0 0.0% 1 7.1% 
 
Total upper 
arm 
1 8.3% 0 0.0% 1 7.1% 
Elbow Strain 1 8.3% 0 0.0% 0 0.0% 
 
Torn 
ligament 
1 8.3% 0 0.0% 0 0.0% 
 Sprain 0 0.0% 2 22.2% 1 7.1% 
 Dislocation 0 0.0% 0 0.0% 1 7.1% 
 
Total 
elbow 
2 16.7% 2 22.2% 2 14.3% 
Lower arm Strain 2 16.7% 0 0.0% 0 0.0% 
 Sprain 0 0.0% 0 0.0% 2 14.3% 
 
Total lower 
arm 
2 16.7% 0 0.0% 2 14.3% 
Hand Sprain 0 0.0% 0 0.0% 1 7.1% 
 Graze 2 16.7% 0 0.0% 0 0.0% 
 Total hand 2 16.7% 0 0.0% 1 7.1% 
Fingers Sprain 0 0.0% 1 11.1% 0 0.0% 
 Graze 0 0.0% 1 11.1% 0 0.0% 
 Ripped nail 0 0.0% 1 11.1% 0 0.0% 
 
Torn 
ligament 
0 0.0% 0 0.0% 1 7.1% 
 
Torn 
Muscle 
0 0.0% 0 0.0% 1 7.1% 
 Dislocation 0 0.0% 1 11.1% 2 14.3% 
 
Total 
fingers 
0 0.0% 4 44.4% 4 28.6% 
Total  12 100.0% 9 100.0% 14 100.0% 
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4.4.6.2.3 Torso anatomical sites by age groups 
 
Injuries to the torso accounted for nearly 13% of the group 4 judokas‟ injuries. 
Groups 5 and 6 injuries to the torso were less than 10%.  
 
Below in Table 45 the types of injuries to the torso in each age group are indicated 
as a whole to the age group and identifies the main occurring injuries as a 
percentage to the injuries to the torso. As can be seen from Table 45 very few 
injuries were sustained to the torso with group 4 judoka incurring the most torso 
injuries. Group 4 judoka incurred 60% of their injuries to the torso due to bruising of 
the ribs. This may have been due to impact with another player or impact with the 
playing surface. This again is due to the throwing nature of the sport. Both group 5 
and group 6 reported only one injury to the trunk of the body. Group 5 judoka 
incurred a strain to a back muscle which accounted for all the torso injuries for group 
5 judoka. Group 6 judoka incurred the same injury as that of group 5, with one 
judoka incurring a strained back muscle. 
 
Table 45:  Frequency distribution of judo injuries to the torso for age groups  
  Group 4 Group 5 Group 6 
Torso 
Type of 
injury 
Number 
Percentage 
of Torso 
injuries 
Number 
Percentage 
of Torso 
injuries 
Number 
Percentage 
of Torso 
injuries 
Back Strain 0 0.0% 1 100.0% 1 33.3% 
 Sprain 1 20.0% 0 0.0% 0 0.0% 
 Total back 1 20.0% 1 100.0% 1 33.3% 
Chest 
(ribs) 
Bruised 3 60.0% 0 0.0% 1 33.3% 
 Fracture 1 20.0% 0 0.0% 0 0.0% 
 
Total 
Chest 
4 
80.0% 
0 
0.0% 
1 33.3% 
Abdomen Bruised 0 0.0% 0 0.0% 1 33.3% 
 
Total 
abdomen 
0 0.0% 0 0.0% 0 0.0% 
Total  5 100.00% 1 100.00% 3 100.0% 
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4.4.6.2.4 Injuries to lower extremity anatomical sites by age groups  
 
All lower limb injuries were sparse with one or two specific injuries occurring, 
however group 5 judoka did sustain 75.0% of all their injuries to the knee with 1 knee 
sprain, 1 subluxation and 1 cut (see Table 46). 
 
Below in Table 46 the types of injuries to the lower extremity in each age group are 
indicated as a whole to the age group and identifies the main occurring injuries as a 
percentage of the injuries to the lower extremities. As can be seen from Table 46 
very few injuries were sustained by the three age groups in the lower extremities. 
Group 4  incurred most of their lower extremity injuries to the knee and ankle and 
this related to 25.0% and 50.0% of the group 4 injuries to the lower extremity. 
Sprains and strains accounted for the most injuries in the lower extremities. Group 5 
incurred 75.0% of their lower limb extremity injuries to the knee with the types of 
incurred injury identified above. Group 6 judoka incurred 7 injuries to the lower 
extremity with a more vastly spread injury profile than that of groups 4 and 5. 
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Table 46: Frequency distribution of judo injuries to the lower extremity for age 
groups 
  Group 4 Group 5 Group 6 
Lower 
extremity 
Type of 
injury 
Number 
Percentage 
of lower 
body injuries 
Number 
Percentage 
of lower 
body injuries 
Number 
Percentage 
of lower 
body injuries 
Hip No Injuries 0 0.0% 0 0.0% 0 0.0% 
 Total hip 0 0.0% 0 0.0% 0 0.0% 
Groin Contusion 0 0.0% 0 0.0% 1 14.3% 
 
Injured 
Testicle 
1 25.0% 0 0.0% 1 14.3% 
 Total groin 1 25.0% 0 0.0% 2 28.6% 
Upper leg No Injuries 0 0.0% 0 0.0% 0 0.0% 
 
Total upper 
leg 
0 0.0% 0 0.0% 0 0.0% 
Knee Subluxation 0 0.0% 1 25.0% 0 0.0% 
 Sprain 1 25.0% 1 25.0% 1 14.3% 
 Cut 0 0.0% 1 25.0% 0 0.0% 
 Total knee 1 25.0% 3 75.0% 1 14.3% 
Lower leg 
Broken 
Bone 
0 0.0% 0 0.0% 1 14.3% 
 
Total lower 
leg 
0 0.0% 0 0.0% 1 14.3% 
Ankle Sprain 1 25.0% 0 0.0% 0 0.0% 
 Strain 1 25.0% 0 0.0% 0 0.0% 
 
Torn 
ligament 
0 0.0% 0 0.0% 1 14.3% 
 Total ankle 2 50.0% 0 0.0% 1 14.3% 
Feet Strain 0 0.0% 0 0.0% 1 14.3% 
  Graze 0 0.0% 0 0.0% 1 14.3% 
 Total feet 0 0.0% 0 0.0% 2 28.6% 
Toes Dislocation 0 0.0% 1 25.0% 0 0.0% 
 Total feet 0 0.0% 1 25.0% 0 0.0% 
Total  4 100.0% 4 100.0% 7 100.0% 
 
From the above descriptive statistics it is clear that judoka seem to injure their head 
and neck more frequently than that of the other body structures. It is also important 
to note that of these injuries to the head and neck very few are serious injuries, with 
the majority being classified as minor injuries to the face. This finding of more injuries 
to the head and neck region is not supported by Green et al. (2007), James and 
Pieter (2003), Barsottini et al. (2006) and Kujala et al. (1995) who indicate upper or 
lower limbs to be the most prevalent site of injury.  Injuries to the upper limbs were 
more frequent than that of the lower limbs with injuries to the torso being the least 
frequently injured body structures.  
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4.4.6.3 Types of occurring injuries between the different genders  
 
Table 47 Indicates that 79 (76.7%) of the total injuries (n=103) was sustained by 
male judoka. This is very high and may be due to the greater sample size of male 
judoka in the study. In support of males being more injured than that of females, 
Green et al. (2007), James and Pieter (2003), Barsottini et al. (2006)  and Kujala et 
al. (1995) identified males acquiring more injuries than that of females. One should 
take into account that the sample size for males in all the studies over judo is greater 
than that of female judoka. In the present study occurring injuries between the males 
and females differed with both genders having different injury types contributing to 
the majority of their injuries. 
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Table 47: Frequency distribution of judo injuries occurring between males and 
females 
 Males Females 
Type of injury All Injuries Number 
Percentage 
of male 
injuries 
Percentage 
of all 
injuries 
Number 
Percentage 
of Female 
injuries 
Percentage 
of all 
injuries 
Concussion 5 (4.9%) 4 5.1% 3.9% 1 4.2% 1.0% 
Broken Bone 1 (1.0%) 1 1.3% 1.0% 0 0.0% 0.0% 
Fracture 2 (1.9%) 0 0.0% 0.0% 2 8.3% 1.9% 
Torn Ligament 3 (2.9%) 1 1.3% 1.0% 2 8.3% 1.9% 
Torn Muscle 1 (1.0%) 0 0.0% 0.0% 1 4.2% 1.0% 
Sprain 18 (17.5%) 11 13.9% 10.7% 7 29.2% 6.8% 
Graze 7 (6.8%) 6 7.6% 5.8% 1 4.2% 1.0% 
Strain 12 (11.7%) 11 13.9% 10.7% 1 4.2% 1.0% 
Nose Bleed 13 (12.6%) 11 13.9% 10.7% 2 8.3% 1.9% 
Mouth Bleed 3 (2.9%) 3 3.8% 2.9% 0 0.0% 0.0% 
Cut 17 (16.5%) 16 20.3% 15.5% 1 4.2% 1.0% 
Contusion 2 (1.9%) 1 1.3% 1.0% 1 4.2% 1.0% 
AC 
Separation 
1 (1.0%) 1 1.3% 1.0% 0 0.0% 0.0% 
Bruise 6 (5.8%) 6 7.6% 5.8% 0 0.0% 0.0% 
Loss of 
consciousnes
s 
2 (1.9%) 2 2.5% 1.9% 0 0.0% 0.0% 
Injured 
Testicle 
2 (1.9%) 2 2.5% 1.9% 0 0.0% 0.0% 
Dislocation 5 (4.9%) 2 2.5% 1.9% 3 12.5% 2.9% 
Pulled Muscle 1 (1.0%) 1 1.3% 1.0% 0 0.0% 0.0% 
Ripped nail 1 (1.0%) 0 0.0% 0.0% 1 4.2% 1.0% 
Subluxation 1 (1.0%) 0 0.0% 0.0% 1 4.2% 1.0% 
Total 103 79 100.0% 76.7% 24 100.0% 23.3% 
 
Overall sprains, strains, nose bleeds and cuts accounted for the majority of the 
injuries between males and females at 17.5%, 11.7%, 12.6% and 16.5% 
respectively. The most occurring injury to males was that of being cut at 20.3%. This 
was not mirrored by female judoka as their most sustained injury was sprains which 
accounted for almost a third of all their injuries at 29.2%. In support of cuts being a 
predominant type of sustained injury Green et al. (2007) indicates that cuts were the 
second most sustained injury by male judoka (n=8) with bruising being the most 
common type of injury (n=13). Sprains accounted for nearly 14 % of the male‟s 
injuries along with nose bleeds and strains. Green et al. 2007 also found that sprains 
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for males (n=7) accounted for the third most occurring injury, however in opposition 
to the present study, found that bruising and strains were more frequently sustained 
by females. Bruising did not account for any injuries in the present study by females. 
Green et al. (2007) reported that 15.4% (n=2) of occurring injuries to females was 
that of sprains. Although sprains were identified as an injury type in a study by 
James and Pieter, (2003), no sprains were obtained by female judoka in their study. 
The present study reported that sprains accounted for 13.9% of injuries for males 
and 29.2% of the injuries for females. Kujala et al. (1995) identified that sprains and 
strains as well as that of bruising were injuries more frequently sustained by judoka 
as is in the present study.  
 
All other injuries accounted for a small percentage of the total injuries, however there 
were a few traumatic injuries that were accumulated more than once and cannot be 
regarded as a once of occurrence. A loss of consciousness (2.5%) of injuries for 
males occurred to two judoka. This may happen in many instances in judo however it 
may be most likely during the ground fighting phase of judo where judoka are 
allowed to strangle an opponent to get a submission. It is also important to note that 
when this strangle hold is applied the judoka being strangled has to tap to show 
submission if that does not happen the judoka may strangle the opponent 
unconscious to get a victory provided there are no stoppages. Other injuries 
identified as serious because they may prevent a judoka from participating in judo 
concussions and dislocations. The present study identified that 5.2% of males and 
4.1% of females incurred a concussion. Although both these injuries only had a total 
of 5 injuries each they can be regarded as serious as they may have resulted in a 
judoka not being able to further compete in the tournament as well as result in a 
lengthy recovery period. 
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Table 48: Frequency distribution regarding the major types of injuries 
occurring to the different age groups 
Type of Injury Total (n=103) Males (n=79) Females (n=24) 
Cuts 40 (38.8%) 36 (45.6%) 4 (16.7%) 
Contusions 8 (7.8%) 7 (8.9%) 1 (4.2%) 
Sprains (ligament 
injuries) 
21 (20.4%) 12 (15.2%) 9 (37.5%) 
Strains 12 (11.7%) 11 (13.9%) 1 (4.2%) 
Other 22 (21.4%) 13 (16.5%) 9 (37.5%) 
 
Table 48 indicates a vast difference between males and females when comparing 
the types of occurring injuries. Males at 45.6% obtained most of their injuries via cuts 
(mouth, face etc) while females were found to obtain most of their injuries via sprains 
and ligament injuries and other at 37.5%. This difference noted may be due to the 
more physical approach of that of the male judoka. A statistically significant 
difference was found between the two genders in relation to the types of occurring 
injuries, with a moderate practical significance noticed with Cramérs V test. (Chi2 (4) 
= 12.33, p = .015, V = 0.35). Sprains and ligament injuries only accounted for 15.2% 
of males injuries which is lower than that of females as previously mentioned at 
37.5%. Figure 12 indicates the injuries accounting for the greatest percentage injury 
to the judoka‟s with regards to gender. 
 
4.4.7 Mechanisms of injuries 
 
The mechanism of an injury represents how a particular injury was sustained during 
a fight. The following descriptive statistics represents frequency distributions on all 
the occurring mechanisms of injury across the different age groups as well as that of 
the two genders. The mechanisms of injuries are also further summarized by 
grouping so as to assist in ease of explanation of data as well as for statistical 
analysis. The mechanisms of injury are broken down into four groups namely 
throwing/being thrown, impacts/collisions, sharp turn/twist, strangulation/arm lock 
and other.     
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4.4.7.1 Mechanisms leading to an injury 
 
The following frequency distribution tables identify the mechanisms leading to injury 
in the current study. The mechanisms leading to injuries will first be identified as a 
whole and then further described according to age category and gender.  
 
Figure 6 indicates the most common mechanisms of injury to the judoka to be 
throwing / being thrown (35.5%) and impacts / collisions with other judoka (33.9%). 
Yard et al. (2007) is in support of this finding identifying that being thrown or flipped 
is a mechanism most likely to cause judoka injuries, with 32.7% of paediatric judo 
injuries being related to being thrown and 27.3% to being flipped. Souza et al. (2006) 
also identifies that standing and receiving a throw and standing and throwing an 
opponent in judo account for the greatest injuries to a judoka at 28.2% and 12.7% 
respectively. Since judo is a sport that encourages throws one would expect that this 
form of the sport would lead to a greater number of injuries. Agel et al. (2007) who 
reported on wrestling injuries reports that player contact and contact with the surface 
as the main mechanisms of injury which is similar to the findings of the current study. 
Hootmen et al (2007) indicate that player contact results in the greatest mechanism 
of injury in their study of 15 collegiate sports and this supports the current findings of 
impacts and collisions as a major mechanism leading to injury. Further supporting 
that being thrown is the leading mechanism to cause injury; Pierrantozzi et al. (2009) 
indicate that 37.0% of all injuries arising in their study on elite judoka are due to the 
judoka being thrown. Pierrantozzi et al. (2009) also state that grip fighting was a 
major contributor to injuries and this accounted for 29.7% of all mechanisms causing 
injury. 
 
James and Pieter, 2003 indicated that impact injuries such as impact with the 
surface cause injury to judoka‟s and this may be related to poor falling techniques, 
poor technique or the sustainability of the judo mat. James and Pieter, 2003 further 
report that performing a throw, being thrown, ground work, fall counter throw, choke 
and arm lock as other possible mechanisms of injury. Sterkowicz (1987) identified 
that in adult competitions throwing an opponent or landing on top of the opponent is 
considered the mechanisms that will most likely lead to an injury occurring. In further 
support of the present study Green et al. (2007) indicated that being thrown and 
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attempting a throw were the most likely mechanisms leading to an injury. Sharp turns 
and twists in the present study accounted for 6.0% and arm locks less than 5.0% of 
the mechanisms leading to injury. This finding is in agreement with those of Green et 
al. (2007) and Souza et al. (2006) that injuries due to arm locks do not account for 
the major mechanisms of injury. 
 
 
Figure 6: Mechanisms leading to injury in judoka 
 
4.4.7.2 Number of mechanisms leading to an injury in three different age 
groups. 
 
Although the main groupings of mechanisms have been identified, Table 49 
indicates how many of those injury mechanisms were sustained by each age 
category. Table 49 clearly indicates that for all three age groups the throwing aspect 
as well as body collisions account for the majority of the occurring mechanisms of 
injury. These two mechanisms were sometimes marked together as a mechanism of 
injury. Groups 4 and 5 both show a higher incidence of injuring themselves through 
impacts and collisions at 39.4% and 32.6% respectively. This finding however did not 
translate to that of group 6 who sustained most of their injuries 43.2% via throwing 
and opponent or being thrown with impacts and collisions being the second most 
sustained mechanism of injury.  
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Table 49: Frequency distribution regarding the different mechanisms of injury 
according to age groups 
Mechanism of Injury Total (n=183) Group 4 (n=66) Group 5 (n=43) Group 6 (n=74) 
Throwing / Being thrown 65 (35.5%) 20 (30.3%) 13 (30.2%) 32 (43.2%) 
Impacts / Collisions 62 (33.9%) 26 (39.4%) 14 (32.6%) 22 (29.7%) 
Sharp turn/twist 11 (6.0%) 2 (3.0%) 3 (7.0%) 6 (8.1%) 
Strangles / Arm locks 9 (4.9%) 7 (10.6%) 2 (4.7%) 0 (0.0%) 
Other 36 (19.7%) 11 (16.7%) 11 (25.6%) 14 (18.9%) 
 
Group 6 judoka were the only judoka not to have sustained any injuries via the 
mechanism of strangulations and arm locks. No significant differences were found 
when comparing the different mechanisms of injury to the three age groups.  (Chi2 
(8) = 10.14, p = .255) 
 
4.4.7.3 Number of mechanisms leading to an injury in the two genders 
 
Table 50 shows the frequency distribution regarding the different mechanisms of 
injury for males and females. Table 50 indicates as was previously found in Table 48 
comparing age groups to mechanisms of injury that the same pattern occurs 
between the genders with the majority of the mechanisms of injury occurring from 
throwing/being thrown and impact/collisions. 
 
Table 50: Frequency distribution regarding the different mechanisms of injury 
according to gender 
Mechanism of Injury Total (n=183) Males (n=143) Females (n=40) 
Throwing / Being thrown 65 (35.5%) 51 (35.7%) 14 (35.0%) 
Strangles / Arm locks 9 (4.9%) 7 (4.9%) 2 (5.0%) 
Impacts / Collisions 62 (33.9%) 54 (37.8%) 8 (20.0%) 
Sharp turn/twist 11 (6.0%) 6 (4.2%) 5 (12.5%) 
Other 36 (19.7%) 25 (17.5%) 11 (27.5%) 
 
Males (35.7%) and females (35.0%) had similar mechanisms of acquiring injury via 
throwing or being thrown. In support of the present studies finding that throwing or 
being thrown as well as impacts are considered as major mechanisms of injury, 
James and Pieter, 2003, report that delivering a throw and impact with the surface as 
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the most common mechanism of injury to male judoka. Souza et al. (2006) further 
report that during competitions that standing and applying a blow account for 28.0% 
of injuries. Green et al. (2007) reports that for male judoka that attempting a throw 
and being thrown was a situation in which male judoka were more at risk of injuring 
themselves. In regard to the mechanism accounting for the greatest injury risk to 
females, Green et al. (2007) report that being thrown and then attempting a throw to 
be the mechanisms most likely to lead to injury. 
 
It is however interesting to note that females at 27.5% sustained more injuries via 
other mechanisms than that of males 17.5% and more when compared to impacts. 
The other mechanisms that cause injury are described in Table 46. No significant 
differences were found when comparing the two genders to the mechanism of injury. 
(Chi2 (4) = 8.10, p = .088). 
 
4.4.7.4 Other mechanisms leading to injury 
 
Descriptive statistics regarding the mechanisms responsible for injuries that were not 
accounted for in the injury questionnaire are reflected in Table 51. Table 51 indicates 
the frequency distribution of other mechanisms of injury that were not indicated on 
the injury questionnaire and were not accounted for at the outset of the study.   
 
 Table 51: Frequency distribution of the other mechanisms of injury  
 Total  Group 4 Group 5 Group 6 
 (n=28) (n=10) (n=7) (n=11) 
Landed on 17 (60.7%) 5 (50.0%) 5 (71.4%) 7 (63.3%) 
Head collision 4 (14.3%) 2 (20.0%) 1 (14.3%) 1 (9.1%) 
Stuck arm out 4 (14.3%) 0 (0.0%) 1 (14.3%) 3 (27.3%) 
Slipped 1 (3.6%) 1 (10.0%) 0 (0.00%) 0 (0%) 
Struck 1 (3.6%) 1 (10.0%) 0 (0.00%) 0 (0%) 
Bitten 1 (3.6%) 1 (10.0%) 0 (0.00%) 0 (0%) 
 
 
The extra mechanisms of injury were opponent landing on the judoka, having a head 
collision, stuck ones arm out when being thrown, slipping off the tatami, being struck 
by an opponent (unintentional) and bitten. Of the extra mechanisms recognized, 
being landed on by the opponent accounted for the greatest mechanism of injury in 
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all age groups with 50.0%, 71.4% and 63.3% for groups 4, 5 and 6 respectively. 
Head collisions accounted for the second most reported other mechanism of 
acquiring an injury. Group 4 had the highest incidence of head collisions with two 
judoka reporting head collisions. Sticking ones arm out to avoid being thrown is 
common amongst judoka. Group 6 had the highest prevalence of this type of injury 
occurring with 27.3% of other mechanisms related to sticking an arm out to prevent a 
winning score. One group 4 judoka reported that being bitten was a mechanism of 
injury, this is deemed as illegal in judo and the opponent who bit the other would 
have been disqualified. Green et al. (2007) reported that of all the situations that lead 
to injury in their study 1 other injury was attained by that of a male judoka and 1 
injury sustained by a female which was recorded as an illegal move.  
 
4.4.8 Judoka terminating a fight due to injury  
 
A total of 25 injuries led to the termination of a fight.  A large percentage of fights for 
both genders do not terminate a fight when becoming injured. The judoka may 
continue fighting with an injury and hence this may also lead to less fights being 
terminated by choice. Figure 7 depicts that females overall had the highest 
termination incidence at 29.0%. A statistically significant difference was found 
between the two genders in relation to the termination of fights due to injuries with a 
small practical significance noticed with Cramér‟s V test (Chi2(1) = 7.93, p = .005, V = 
0.19). One should however take into regard that the sample size of the female judo 
was smaller than that of males. 
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 Figure 7: Fights terminated by gender 
 
 When looking within the age groups for the genders group 4 males had the highest 
incidence of terminating a fight at 23.7% for the sampled group 4 judoka. It was 
found that less than 10 percent of groups 5 and 6 judoka terminate fights due to an 
injury. Terminating a fight leads to an automatic loss for the judoka.  
 
Table 52: Frequency distribution of terminated fights by gender and age 
groups 
  Group 4 Group 5 Group 6 
  
Total 
(n=141) 
Male 
(n=38) 
Female 
(n=11) 
Male 
(n=21) 
Female 
(n=7) 
Male 
(n=51) 
Female 
(n=13) 
Terminated 
25 
(24.3%) 9 (23.7%) 5 (45.5%) 2 (9.5%) 2 (28.6%) 5 (9.8%) 2 (15.4%) 
Not 
terminated 
116 
(82.3%) 29 (76.3%) 6 (54.5%) 19 (90.5%) 5 (71.4%) 
46 
(90.2%) 11 (84.6%) 
 
 
4.4.9 Blood injuries 
 
The following tables and figures aim to describe the blood injuries in the study. Blood 
injuries were recorded as any injury which required a fight to be stopped or halted 
while medical treatment was obtained to cover the cut and other such injuries.  
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4.4.9.1 Blood injuries by age groups 
 
Table 53 below indicates the mean blood loss injuries by judoka per age group. All 
three age groups indicated that a minority of judoka incurred blood injuries. An 
average of approximately one blood injury was accumulated throughout the age 
groups as well as that of gender. No statistical differences were found regarding 
blood injuries and genders however Table 53 indicates that statistical differences 
were found between the age groups. 
 
Table 53:  Blood injuries to judoka according  
to gender and age groups 
      Blood 
Gender Age Group n Mean Std.Dev. 
 All All 141 1.17 1.10 
Male All 110 1.10 0.99 
Female All 31 1.42 1.39 
All 4 49 1.29 0.91 
All 5 28 1.39 1.37 
All 6 64 0.98 1.08 
Male 4 38 1.24 0.94 
Male 5 21 1.10 0.89 
Male 6 51 1.00 1.08 
Female 4 11 1.45 0.82 
Female 5 7 2.29 2.14 
Female 6 13 0.92 1.12 
 
Table 54 indicates that there is a statistical significant difference between the age 
groups and acquiring a blood injury. (F (2,135)  = 3.39 , p = 0.036). However when a 
Scheffé test was performed no practical significant differences were found.   
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Table 54: Inferential statistics - Blood injuries to judoka  
according to gender and age groups 
ANOVA Results: Blood       
  D.F. SS MS F P 
Gender 1; 135 4.38 4.38 3.80 .053 
AgeCat 2; 135 7.83 3.92 3.39 .036 
Gender*AgeCat 2; 135 5.69 2.85 2.47 .089 
  
    
  
Inferential Statistics: blood by Agecat - Scheffé Test and Cohen's statistics 
AgeCat 4 5 6 
 
  
4   .915 .338 
 
  
5 n.a.   .248 
 
  
6 n.a. n.a.   
 
  
Above the diagonal: Scheffé Test p-values   
Below the diagonal: Cohen's d statistics     
 
4.4.9.2 Blood injuries by gender 
 
From Figure 8 and 9 below it can be seen that in group 5 judoka males (42.9%) and 
females (28.6%) had the greatest incidence of blood injuries compared to that of the 
other groups within the specific gender. 
 
 
 Figure 8: Blood injuries incurred by males 
 
Figure 8 above indicates that group 6 (17.6%) male judoka had the lowest incidence 
of blood injuries compared to that of group 4 (31.6%) and 5 (42.9%) male judoka. 
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 Figure 9: Blood injuries incurred by females 
 
Figure 9 above emulates the findings of that of males with group 6 female judoka 
having the lowest incidence of blood injuries (15.4%) compared to that of group 4 
(18.2%) and group 5 (28.6%) female judoka. 
 
4.4.10 Warming up prior to becoming injured 
 
4.4.10.1 Age and gender warming up characteristics 
 
Table 55 below indicates that not all judoka warm up prior to becoming injured. 
Inferential statistics indicate that a statistical difference was found between the age 
groups regarding warming up and incurring an injury. (F (2,135) = 3.96, p = .021). A 
Scheffé test was performed to determine between which age category the practical 
significance fell and indicated that a small practical significance was found between 
group 4 and 6. The warming up characteristics of males and females is further 
explained in 4.4.10.2 via graphical representation. 
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Table 55: Descriptive and inferential statistics - Warming up  
or not according to gender and age groups 
  Warming up 
  n Mean Std.Dev. 
 All Age Group   141 0.79 0.79 
Male All   110 0.76 0.70 
Female All   31 0.90 1.04 
All 4   49 0.86 0.58 
All 5 
 
28 1.00 1.05 
All 6   64 0.66 0.78 
Male 4 
 
38 0.84 0.59 
Male 5 
 
21 0.81 0.60 
Male 6 
 
51 0.69 0.81 
Female 4 
 
11 0.91 0.54 
Female 5 
 
7 1.57 1.81 
Female 6 
 
13 0.54 0.66 
ANOVA Results: Warm up by Gender and Age   
  D.F. SS MS F p 
Gender 1; 135 1.15 1.15 1.91 .169 
AgeCat 2; 135 4.76 2.38 3.96 .021 
Gender*AgeCat 2; 135 2.93 1.46 2.44 .091 
  
    
  
Inferential Statistics: warming up by agecat - Scheffé Test and Cohen's statistics 
AgeCat 4 5 6 
 
  
4   .739 .396 
 
  
5 n.a   .151 
 
  
6 n.a n.a   
 
  
Above the diagonal: Scheffé Test p-values   
Below the diagonal: Cohen's d statistics     
 
 
4.4.10.2 Male and female judoka warming up characteristics 
 
Figure 10 below indicates the percentages of judoka who warmed up or not prior to 
becoming injured. As can be seen in the graph below almost 60.0% of all males in 
each age group warm up prior to competing in a judo contest regardless of age 
category except group 6. Only 39.2% of group 6 male judoka warm up prior to 
becoming injured compared to 38.5% of females. This may indicate that should a 
judoka not warm up prior to a fight they may have a greater chance of becoming 
injured. 
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 Figure 10: Warming up prior to injury in male judoka 
 
When looking at the warming up characteristics of female judoka in Figure 11, one 
can see that there is a greater percentage of female judoka that warm up to that of 
men in Figure 10. Group 4 female judoka indicated that (72.7%) warm up prior to 
becoming injured. Group 6 female judoka report simialr findings to that of male 
judoka with less than 40.0% who incur an injury have warmed up. 
 
 
 
 Figure 11 : Warming up prior to injury in female judoka 
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4.4.11 Treatment received  
 
The following sections describe the type of treatments received by males and 
females as well as age groups. Receiving medical attention is a common place in 
sports and due to the lack of injury research on judo the treatments received is very 
limited. The following section will help identify the most commonly received medical 
treatments by judoka when injured. 
 
4.4.11.1 Type of treatment received by age groups 
 
From Figure 12 below, icing, strapping and using other mechanisms for treating an 
injury were the most prevalent treatments given. Group 4 indicated that icing (43.2%) 
was the most recieved treatment with both groups 5 (41.7%) and 6 (35.5%) using 
other mechanisms to treat a injury.  
 
 
 
Figure 12 : Treatment received by age groups 
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Total Group 2.2% 1.1% 7.6% 35.9% 15.2% 1.1% 37.0%
G4 0.0% 0.0% 5.4% 43.2% 16.2% 0.0% 35.1%
G5 0.0% 4.2% 8.3% 25.0% 16.7% 4.2% 41.7%
G6 6.5% 0.0% 9.7% 35.5% 12.9% 0.0% 35.5%
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4.4.11.2 Treatment received by gender 
 
A total n=103 injuries occurred with 89.3% of all those injured seeking medical 
treatment. All females injured received treatment at the tournament for the various 
injuries obtained while males seek medical attention 84.6% of the time as seen 
Figure 13. 
 
 
 Figure 13: Receiving treatment by gender 
 
Figure 14 below indicates that the most common type of treatment that a male 
judoka received was ice (36.4%) to an injury followed by other treatments (39.4%). 
Female judoka indicated that icing (36.0%) an injury and other (32.0%) as the type of 
treatment most often received by a female judoka. Jelsma et al. (1997) reports that 
65.5% of all presenting injuries at the Commonwealth Games were treated with the 
aid of icing. Strapping an injured limb was also indicated to be a treatment option 
used by both male and female judoka. It is also interesting to note that medication is 
not a treatment option that is used readily and this may be due to the lack of medical 
officers at the tournament as only paramedics were available the type and dose of 
medication they are able to prescribe may not provide immediate effective relief. It is 
also of interest that almost every participant that becomes injured receives some 
treatment as not being treated was only indicated by one female judoka. 
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 Figure 14 : Treatment received by male and female judoka 
 
4.4.12 Estimated time (weeks) of recovery from an sustained injury 
 
Table 56 below indicates the descriptive statistics regarding the weeks needed to 
recover from an injury. As can be seen the average time to recover from injury is 
greater for females than that of males at 1.71 weeks post injury. Pieter et al. (1997) 
support the current finding that female‟s time loss injury is greater than that of males. 
James and Pieter, (2003) also indicated that time loss injuries for females to be 
greater than that of males which is also in support of the current finding.  A 
statistically significant difference was found between the genders and recovering 
from injury. (F (1,81)  = 4.22, p = 0.043, d = 0.41) and a small practical significance 
between the genders was identified .No statistical significant differences were found 
between the age groups.  
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 Table 56: Estimated time (weeks) of recovery from an sustained  
 injury 
  Weeks recovery 
  n Mean Std.Dev. 
 All Age Group   141 0.96 2.35 
Male All   110 0.75 2.35 
Female All   31 1.71 2.22 
All 4   49 1.02 1.81 
All 5 
 
28 0.79 1.50 
All 6   64 0.98 2.96 
Male 4 
 
38 0.82 1.63 
Male 5 
 
21 0.43 1.36 
Male 6 
 
51 0.82 3.04 
Female 4 
 
11 1.73 2.28 
Female 5 
 
7 1.86 1.46 
Female 6 
 
13 1.62 2.63 
ANOVA Results: weeks recovery       
  D.F. SS MS F p 
Gender 1; 81 10912.34 10912.34 4.22 .043 
AgeCat 2; 81 1636.33 818.17 0.32 .730 
Gender*AgeCat 2; 81 4059.13 2029.57 0.78 .460 
            
 
Figure 15 indicates that judoka return to sport very rapidly with less than two weeks 
recovery needed from injury. However should a judoka break a limb this will add to 
injury time with one judoka indicating on the questionnaire that they would require 20 
weeks recovery from an injury. James and Pieter (2003) indicated time-loss injuries 
for shoulder dislocations for men and had a time-loss of 21 days while for women 
arm-locks lead to time-loss injuries of estimated 7 days. This indicates that the time 
loss injuries indicated in the current study of a week or less can be attributed to 
minor injuries. Group 5 males had the quickest return to sport from injury with the 
group 5 females indicating a greater duration of time needed to return than females 
from other groups. Overall males return to sport faster than that of females. 
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 Figure 15: Estimated time (weeks) of recovery from injury 
 
4.4.13 Estimated time (weeks) of no participation in judo 
 
Table 57 below indicates the mean time to return to participate in judo is less than 
two weeks for all females and less than one week (0.61) for all males. Group 4 and 5 
females indicated the greatest abcence from the sport due to injury at 1.73 and 1.57 
weeks.This is a very similar finding to that of Figure 21 in the previous section. The 
time to recovery being a week or less may indicate that many of the injuries 
sustained are percieved by judoka to be minor injuries. No statistical significant 
differences were found for age groups (F (2,135) = 0.35, p = 0.707) or genders ( F 
(1,135) = 2.93, p = 0.089) as well as genders within the age groups (F (2,135) = 
0.56, p = 0.575).  
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 Table 57: Estimated time (weeks) of no participation due to  
 injury 
  Weeks recovery 
  n Mean Std.Dev. 
 All Age Group   141 0.77 2.28 
Male All   110 0.61 2.32 
Female All   31 1.32 2.07 
All 4   49 0.92 1.81 
All 5 
 
28 0.61 1.47 
All 6   64 0.72 2.84 
Male 4 
 
38 0.68 1.61 
Male 5 
 
21 0.29 1.31 
Male 6 
 
51 0.69 3.01 
Female 4 
 
11 1.73 2.28 
Female 5 
 
7 1.57 1.62 
Female 6 
 
13 0.85 2.15 
ANOVA Results: weeks recovery       
  D.F. SS MS F p 
Gender 1; 135 15.32 15.32 2.93 .089 
AgeCat 2; 135 3.64 1.82 0.35 .707 
Gender*AgeCat 2; 135 5.82 2.91 0.56 .575 
            
 
4.5 Summary 
 
The present study identified that 103 injuries were sustained by the judoka at the 
South African national championship. It was furthermore found that Judoka 
competing at the championship with prior injuries were 37.9% of the participants who 
had sustained an injury at the particular championship and that over a 12 month 
period a mean of 3.39 minor injuries were sustained. The judo specific training 
regime followed was also identified with all three age groups practicing tachi-waza 
for a greater period of time than that of ne-waza and randori.  
 
The present study found that the head and neck (42.7%) followed by the upper body 
(34%) to be the anatomical regions with the highest incidence of becoming injured. 
Male judoka sustained 49.4% of their injuries to the head and neck with female 
judoka indicating the upper body (50.0%) to be the anatomical location most 
frequently injured. Cuts (38.8%) and sprains (20.4%) accounted for the most 
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sustained injury to judoka. The greatest mechanisms of injury to the judoka was 
throwing / being thrown (35.5%) and impacts / collisions with other judoka (33.9%). 
Injuries that led to fights being terminated happened in 25 fights with 29% of female 
judokas‟ having fights terminated due to injury. Of a total n=103 injuries, 89.3% of all 
those injured received medical treatment with icing and other treatments being the 
most commonly used treatment by judokas‟. The results described in the chapter will 
be further discussed in chapter 5 with references made to the findings of this 
chapter. 
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Chapter 5: Summary, Conclusions and Recommendations 
 
5.1 Introduction 
 
The results obtained from the variables assessed in the present study were 
described in chapter 4. The results from this study were used to gather information 
regarding the incidence and types of injuries that South African judoka incur 
particularly the number of minor and major injuries experienced a year prior to as 
well during a national championship. Information regarding the mechanisms resulting 
in injury at the relevant tournament was also obtained. 
 
The gathered data was sub-divided into age groups and gender. This was done to 
help describe the gender differences in obtaining injuries as well as to describe the 
differences in injury types and mechanisms when comparing different age and 
gender groups. The results indicated significant differences in some areas of 
investigation while many variables compared between participant groups resulted in 
non-significant differences. The identification of statistical and reportable differences 
between the relevant groups will aid in highlighting what injuries are more prominent 
among certain age and gender groups of judoka and may possibly lead to 
preventative measures being investigated. 
 
The results found in the present study were presented and discussed in chapter 4. 
The section that follows provides a summary of the aims, methods and procedures 
used to capture data as well as a summary of the results and discussion that were 
presented in chapter 4. The limitations of the present study will be briefly described 
as well as conclusions and recommendations for future studies highlighted.  
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5.2 Summary 
 
The study set out to describe and compare the incidence and mechanisms of injuries 
occurring among three age and the two gender groups participating at a South 
African national tournament. Each injured judoka was interviewed immediately after 
the injury had occurred or at the end of the particular fight in the cases where the 
judoka could continue his or her fight. Details pertaining to the injury obtained were 
gathered using a set questionnaire. In order to assess the potential impact of injuries 
obtained as well as level of training undertaken prior to the relevant national 
championship this information was assessed by means of two questionnaires 
submitted to the participants at the commencement of the national championship. 
The summary of the results collected is presented below in three sections with each 
section representing the data from the three questionnaires. Firstly meaningful data 
is summarized for the judokas‟ screening results, preparation data as well as 
tournament injury results.  
 
5.2.1 Screening data 
 
The screening questionnaire assisted by gathering information on age, gender, years 
competing,  weight categories as well as aiding in identifying how many judoka 
competed in the relevant tournament with existing injuries, the number of minor and 
major injuries they have as well as to identify the past serious injuries that a judoka 
may have sustained. 
 
As expected there were more male judoka competing in each age category with the 
largest number of male participants being represented in group 6 (20+ years) age 
category. Male judoka within their respective age groups competed in judo for a 
longer duration on average than that of females, however this was found not to be 
statistically significant. As expected a large significant difference was found between 
age groups 4 and 6 (F (2,81) = 5.90, p = .004, Scheffé p = 001, d = 0.99) with a 
reportable difference found between age groups 4 and 5 (Scheffé p = 0.076) when 
comparing the years a judoka competed in judo across the three age groups as a 
older judoka should have been practicing the sport for a greater duration of time.  
This finding was further confirmed when comparing the years a judoka competed at 
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provincial level, with a statistically and large practical significance found between 
group 4 and group 6 judoka (F (2,81) = 5.11, p = .008, Scheffé p = .001, d = 0.94) 
with the older judoka competing for a longer duration than that of younger judoka. 
The difference between the genders in the age groups in respect to years 
participation at a certain level was not found to be statistically significant (F (2,81) = 
0.01, p = .990). 
 
As judo is a contact sport, judoka sustain both minor and major injuries. The mean 
number of accumulated minor injuries (3.69) is greater than that of major injuries 
(0.56) over a 12 month period. A significant difference was found comparing minor 
and major injuries accumulated over a yearly period (t(172.00) = -2.66, p = .009) with 
a small practical significance noted, d = 0.40. Judoka‟s obtain more minor injuries 
than that of major injuries.  No significant difference was found between the genders 
or across the three age groups for minor injuries (F (2,81) = 0.022, p = .977) or 
between genders in the three age groups for major injuries (F (2,81) = 0.857, p= 
0.428). Males on average did indicate fewer minor injuries than that of females. This 
finding was expected and may indicate that females are more prone to injury or may 
be injured more due to the training regimes within judo where females train 
alongside males. This may increase the risk of injury to the females should they train 
with a larger or stronger male opponent as supported by Kujala et al. (1995).  Should 
a judoka become injured the results indicate that for a minor injury judoka return to 
the sport in a week with major injuries usually a judoka is ruled out of the sport for 3 
weeks.  
 
Judoka do compete with existing injuries and the results of the present study indicate 
that 37.9% of judoka competed in the relevant national championship with existing 
injuries with more group 5 judoka competing with an existing injury. More males, at 
40%, participate with existing injuries than females at 31.5%. However, no 
statistically significant differences were found between the age groups in respect of  
competing with an existing injury (Chi2 (2) = 3.11, p = .211) as well as genders and 
competing with an injury (Chi2(1) = 0.47, p = .494).The latter may however place a 
judoka at risk of obtaining other injuries or worsening their existing injury.  
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5.2.2 Preparation data 
 
The preparation questionnaire aided in providing valuable information regarding the 
training regime of the judoka and allowed comparisons to be made across the 
various age groups as well as gender groups. The information gathered from this 
data may also assist in identifying injuries that may be reduced by enhancing ones 
physical preparation. The preparation data was identified as variables within the 
sport such as tachi waza, ne waza and randori and physical performance indicators 
external to sport but which may aid in the sport such as gym work.  
 
Training within the judo variables, no significant differences were found between 
average training time doing tachi-waza and different age groups (F (2,81) = 0.590, 
p= .556) as well as between training time and gender for age groups  (F 92,81) = 
0.122, p = .884).  
 
No statistically significant difference (F (2,81) = 0.32, p= .729) was noted in the 
average time spent training ne waza however a statistically significant difference (F 
(2,81) = 4.216, p = .043) was noted between the genders in group 4 judoka. Group 4 
males trained for a larger duration of time, 62.26 minutes compared to that of female 
judoka 42.14 minutes. The average training time for randori between the three age 
groups (F (2,81)= 0.062, p= .939) and genders and age groups (F (2,81) = 0.806, p= 
.450) was found not to be statistically significant. From the results it is clear that most 
judoka probably follow the same training regime in Judo during training as for each 
of the above mentioned judo components. The time spent training the various judo 
components was similar across all three age groups. The judo indicator practiced the 
most by all three age groups was tachi waza followed by randori. Ne waza was the 
least practiced. This indicates that the judoka may train in one large group during 
class with no separate training times for each age category.   
 
Gym training was used by judoka to either supplement their physical performance in 
Judo or in other sports. On average time spent doing gym work was 177.39 minutes 
average a month with males training for a longer duration 192.69 minutes a month 
than that of females. Group 5 judoka spent the greatest time in a month doing gym 
training at 201.35 minutes a month. Within the various gym training parameters, 
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males in their respective age category trained for a larger duration of time on 
average than that of females except for flexibility. Females did more flexibility work  
on average than that of males in all three age groups. No statistically significant 
differences (t(103.00) = -0.49, p = .624) were found regarding the monthly minutes 
trained across the three age groups for the different exercise modalities however a 
significant gender difference was noted in upper body strength training (F (1,81) = 
4.12, p = .046, d = 0.41). Males favoured upper body strength training compared to 
that of females. 
 
Training in other activities or other sports was identified as an additional indicator 
which could aid in physical preparation in judo. On average judoka spend 90.14 
minutes a week competing or training in other physical activities. Males participated 
less in other activities than that of females per week at 76.87 minutes compared to 
that of 129.35 minutes for females.  No statistical difference was found between the 
age groups (F (2,81) = 0.58, p= .563)  and genders within the gender groups (F 
(1,81) = 1.36, p= .248) as well as gender within age groups (F (2,81) = 0.831, p= 
.439)  when examining the minutes trained in other activities. The total weekly 
minutes spent training in other activities is less than the minutes per week judoka 
spend training tachi waza (112.03) but more than the weekly time (minutes) spent 
training ne waza (54.23) or randori (74.73). 
 
5.2.3 Injury data 
 
The injury questionnaire assisted by gathering information on all the aspects of the 
injury. The data gathered assisted in determining the injury characteristics of judoka 
in the different age groups as well as the injury characteristics in respect of gender. 
 
A total of 103 injuries were recorded with 63.1% of all judoka acquiring at least one 
injury. Group 4 judoka (age 16 to 17) had the highest injury incidence with 75.5% of 
the participants becoming injured at least once. The maximum number of injuries 
recorded by one judoka was 4, by a group 5 (age 18 to 19) judoka. When males and 
females were taken into consideration, 63.6% of males reported at least one injury 
compared to 61.3% females. 
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The anatomical location of injuries revealed data that may not have been expected.  
A vast majority of previous studies as mentioned in chapter 2 indicate either that the 
lower or upper body was identified as the anatomical region most likely to be injured. 
The present study found that the head and neck (42.7%) followed by the upper body 
(34%) to be the anatomical regions with the highest incidence of becoming injured. 
This is due to the many facial lacerations (31.8%) and nose bleeds (29.5%) 
sustained. All three age groups indicated the head and neck to be a site most 
frequently injured but this did not translate to gender. Males indicated the head and 
neck at 49.4% as the anatomical site most frequently injured with females indicating 
the upper body at 50.0% as the site most frequently injured. The upper body 
anatomical site most frequently injured as expected was the shoulder joint at 11.5%. 
Data indicated that injuries to the fingers were the greatest injury site for that of 
females. Injuries to the torso indicated the back (44.4%) as the most likely 
anatomical site to become injured. As expected the lower limb anatomical site most 
frequently injured was that of the knee. 
 
As expected cuts (38.8%) and sprains (20.4%) accounted for the majority of injuries, 
however, the data collected indicates cuts to be the most sustained injury across all 
age groups. No significant differences were found when comparing the three age 
groups to the major types of occurring injuries. (Chi2 (8) = 1.89, p = .984). The most 
occurring injury to males was that of being cut at 45.6%. This was not mirrored by 
female judoka as their most sustained injury was sprains which accounted for more 
than a third of all their injuries at 37.5%. A statistically significant difference was 
found between the two genders in relation to the frequency distribution of types of 
occurring injuries, with a moderate practical significance noticed (Chi2 (4) = 12.33, p 
= .015, V = 0.35). 
 
As expected the greatest mechanisms of injury to the judoka was throwing / being 
thrown (35.5%) and impacts / collisions with other judoka (33.9%). This was 
expected due to the grappling nature of the sport and emphasis on throwing an 
opponent. This finding was also applicable to that of gender with both males and 
females indicating that throwing or being thrown to be the greatest mechanism 
leading to an injury. No significant differences were found when comparing the age 
groups (Chi2 (8) = 10.14, p = .255) or gender groups (Chi2 (4) = 8.10, p = .088). 
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Regarding the frequency distribution of mechanisms of injury. The extra mechanisms 
of injury recognized but that were specifically listed as options on the initial 
questionnaire indicated “being landed on” by the opponent accounted for the 
greatest mechanism of injury in all age groups with 29.4%, 29.4% and 41.2% for 
groups 4, 5 and 6 respectively. 
 
Due to the contact nature of the sport it was noted that some fights were terminated 
due to injury. The data indicated that 25 fights were terminated due to injury of fights 
are terminated due to injury with females overall having the highest termination 
incidence at 29.0% A statistically and small practically significant difference was 
found between the two genders in relation to the termination of fights due to injuries 
(Chi2(1) = 7.93, p = .005, V = 0.19)). Group 5 judoka males (42.9%) and females 
(28.6%) had the greatest incidence of blood injuries compared to that of the other 
groups within the specific gender. Group 6 (17.6%) male judoka had the lowest 
incidence of blood injuries. A statistical significant difference was found between the 
age groups and acquiring a blood injury.(F (2,135)  = 3.39 , p = 0.036) however no 
practical significance was noted for gender. 
 
 A total n=103 injuries occurred with 89.3% of all those injured seeking medical 
treatment. Icing, strapping and using other mechanisms for treating an injury were 
the most prevalent treatments given. The most common specific type of treatment 
that a male judoka received was ice (34.6%) to an injury followed by other 
treatments (39.4%). Female judoka indicated that icing (36.0%) an injury and other 
(32.0%) as the type of treatment most often received by them. Group 4 indicated that 
icing (43.2%) was the most received treatment with both groups 5 (43.5%) and 6 
(35.5%) using other mechanisms more commonly to treat a injury. Once an injury 
was sustained the data indicated that a statistically significant difference was found 
between the genders in respect of time needed to recover from injury (F (1,81) = 
4.22, p = 0.043). Males indicated that the return to the sport after becoming injured 
was less than that of females and this may indicate that some male judoka return to 
the sport with an existing injury. 
 
 
134 
 
5.3 Limitations 
 
The following reasons were identified for the most prevalent limitations of this study: 
 
 The number of injuries occurring in this study although large (n=103) was too 
few and sparse in certain areas such as anatomical body locations to find 
significant differences utilising appropriate inferential statistics, thus leading to 
the grouping of certain information so as to better describe the findings. 
 Comparisons of the findings of the present study was difficult for the following 
reasons: 
 The definition for an injury varies from different publications as some 
definitions include acute and chronic injuries, while others only include 
chronic injuries. 
 The unit for the rate of injury varies between previous studies as they 
utilise different rates such as injuries per 1000 hours of exposure, 
injuries per 1000 athlete-exposures, injuries per 100 athlete-exposures 
or injuries per participant. Not having access to all fighting sheets 
hampered the determining of a relative injury exposure rate as this 
information unfortunately could not be provided. 
 
All the above mentioned limitations should be taken into consideration when 
interpreting the results of the present study.   
 
5.4 Conclusion 
 
The aims and objectives that were presented in Chapter 1 were achieved and the 
following conclusions can be made:  
 
 A total of 103 injuries were recorded at the South African National judo 
championship. This relates to 73.0% of judoka incurring at least one injury 
when competing in a tournament. 
 
 Group 4 judoka (age 16 to 17) had the highest injury incidence for incurring an 
injury at least once at 75.5%. The injury incidence for groups 5 (age 18 to 19)  
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and 6 ( age 20 + years) for incurring at least one injury was  71.4% and 50.0% 
respectively. 
 
 The results indicate that 63.6% of males reported at least one injury 
compared to 61.3% of females. 
 
 The results of the present study indicate that the most common identified 
injury location in the study to be that of the head and neck (42.7%) with cuts 
identified as the most prevalent injury to the head and neck. Upper body 
injuries (34.0%) were identified as the second most injured body location. 
 
 When comparing the three age groups all three age groups indicated that 
head and neck injuries was the most common injury location with 47.5%, 44% 
and 36.8% for groups 4,5 and 6 respectively. 
 
 The two genders indicated a variation in the most common anatomical 
location of injury with the head and neck (49.4%) most commonly injured in 
males and upper extremities (50.0%) for female judoka. 
 
 The results indicated that the most prevalent injury types at the South African 
national tournament to be cuts (16.5%), sprains (17.5%), nose bleeds (12.6%) 
and strains (11.7%). 
 
 The results also indicated that for group 4 judoka nose bleeds (20.0%), for 
group 5 judoka sprains (24.0%) and for group 6 judoka cuts (18.4%) were the 
most sustained injury type.  
 
 When comparing genders the results indicated that cuts (45.6%) were the 
most prevalent injury to males with sprains (29.3%) being the most prevalent 
injuries for females. 
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 The results from the present study indicate that throwing and being thrown 
was the most prevalent mechanism of acquiring an injury followed by impacts 
and collisions.  
 
 The results indicated that for the three age groups the following was identified 
as the major mechanisms of injury, Impacts and collisions (39.4% and 32.6%) 
for groups 4 and 5 with throwing or being thrown the major mechanism of 
injury to group 6 judoka at 43.2%. 
 
 Males (35.7%) and females (35.0%) reported that throwing or being thrown as 
the major mechanism leading to injury. 
 
 The results indicate that prior to competition judoka incur more minor injuries 
over a 12 (3.69) month period compared to that of major injuries which was 
found to be less than one. This finding is noteworthy as 37.9% of judoka 
entered the tournament with a pre-existing injury. Competing with an existing 
injury may hamper ones performance and may potentially exacerbate a 
current injury. 
 
 Males (40.0%) compete with more existing injuries than that of females 
(31.8%) and this may be a reason as to why more male judoka become 
injured opposed to that of females.  
 
 Group 5 judoka indicate that they do not participate for at least 6.13 weeks 
after obtaining a major injury however this is not the case with Group 4 and 
group 6 indicating the weeks 1.49 and 2.56 weeks respectively when 
returning to judo from injury. This may indicate that groups 4 and 6 place 
themselves at greater risk of reinjuring themselves due to a shorter recovery 
from a major injury. 
 
 The results indicated that there were very few significant differences with 
regards to physical preparation except for that of upper body conditioning. 
Males indicated that they participate for a greater time (39.82 min) on upper 
body training. This may have had an injury prevention effect on the judoka as 
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the injury incidence for upper body injuries to males was (29.1%) and for 
females (50.0%). 
 
 Males in groups 4, 5 and 6 all indicated greater training times for upper body 
29.25, 52.42 and 40.92 minutes per week respectively  than that of groups 4,5 
and females 4.29, 26.29 and 35.78 minutes per week to the upper body and 
as was reported  indicated the lowest incidence of upper body injuries. As was 
reported more time spent training upper body led to less injuries to the upper 
body in this study. 
 
 It may be beneficial for judoka to engage in more physical conditioning to 
specific anatomical regions so as to potentially aid in injury prevention. 
 
5.5 Recommendations 
 
The following recommendations are made regarding future research: 
 
 When describing an injury one definition should be defined so as to allow 
studies to be comparable. 
 
 When measuring injury incidence only one uniform measure should describe 
the injury rate. This will aid in making comparisons across many of the studies 
comparable. 
 
 Future studies conducted on injuries in judo should attempt to include more 
females as there is a lack of data involving large female sample sizes which 
leads to a possible over emphasis on certain aspects in injury surveillance.  
 
 
 Future studies should also investigate and try to determine if any differences 
between junior and senior players exist in terms of injury and the mechanism 
of injury.  
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 Future research should investigate if there are different preparation 
approaches that would aid in better injury prevention in judo along with the 
possibility of using safety equipment. 
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 APPENDIX A 
 
NELSON MANDELA METROPOLITAN UNIVERSITY 
  
INFORMATION AND INFORMED CONSENT FORM 
 
Title of the research project 
 
THE INCIDENCE AND MECHANISM OF JUDO 
INJURIES OCCURRING AT THE SOUTH AFRICAN 
NATIONAL JUDO CHAMPIONSHIPS 
Reference number (for official use) 
 
 
Principal investigator 
 
Devon du Preez 
Address 
 
 
Postal Code 
44 Boshoff Street   
Linton Grange 
Port Elizabeth 
6025     
 
Contact telephone number 
 
0733181426 
S204015391@nmmu.ac.za 
 
 
A. DECLARATION BY OR ON BEHALF OF PARTICIPANT 
 (Person legally competent to give consent on behalf of the participant) 
 
I, the participant and the undersigned  
I.D. number  
OR 
I, in my capacity as 
of the participant 
I.D. number 
 
Address (of participant) 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
A.1 I HEREBY CONFIRM AS FOLLOWS: 
 
1. I, the participant, was invited to participate in the above-mentioned research project that is being 
 undertaken by 
 
 of the Department of  
 in the Faculty of 
 
 of the Nelson Mandela Metropolitan University. 
 
Devon du Preez 
Human Movement Sciences 
Health Sciences 
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2. The following aspects have been explained to me, the participant: 
 
2.1 Aim:  The investigator is studying how many and what types of injuries occur in South African Judo at a 
National Championship as well as the mechanism involved in these injuries. 
 
 
 The information will be used for: purposes of developing prevention strategies for the occurrence of injuries              
and to make recommendations for future studies in this field. 
 
 
 
 
2.2 Procedures:  I understand that there will be continuous surveying of injuries at the South African national 
Judo championships. 
 
 
 
 
2.3 Risks: There are no risks to any participant as they will only be required to provide information about their 
preparation for the championships as well as on previous and injuries occurring at the relevant event . 
 
 
 
 
2.4 Possible benefits:  As a result of my participation in this study more insight could be obtained into what 
may cause injuries, how often they occur and how these could be prevented in the future. 
 
 
 
 
2.5 Confidentiality:  My identity will not be revealed in any discussion, description or scientific 
 publications by the investigators. 
 
 
 
2.6 Access to findings:  Any new information/or benefit that develops during the course of the study will be 
shared with the National Judo Federation.  
 
 
 
 
2.7 Voluntary participation/refusal/discontinuation:   
 
 My participation is voluntary 
 
 My decision whether or not to participate will in no way affect my present or future participation in judo                 
events. 
 
 YES  NO 
 TRUE  FALSE 
 
 
 
3. The information above was explained to me/the participant by 
 
 
 
 in  
 
 and I am in command of this language. I was given the opportunity to ask questions and all these questions 
were answered satisfactorily. 
Devon du Preez  
Afrikaans  English  Xhosa  Other  
 
 
4. No pressure was exerted on me to consent to participation and I understand that I may withdraw at any stage 
without penalization. 
 
 
 
5. Participation in this study will not result in any additional cost to myself. 
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A.2 I HEREBY VOLUNTARILY CONSENT TO PARTICIPATE IN THE ABOVE-MENTIONED 
 PROJECT  
 
 Signed/confirmed at  
  
 
 
 
 
 
 
Signature of participant 
 
 
 
Signature of witness 
 
 
 
Full name of witness 
 
 on  20 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
B. STATEMENT BY OR ON BEHALF OF INVESTIGATOR(S) 
I, Devon du Preez [I.D.: 8507235033087] declare that 
 
- I have explained the information given in this document to 
 
 
                                                                                                                  (name of participant) 
  
- he was encouraged and given ample time to ask me any questions; 
 
- this conversation was conducted in  Afrikaans  English  Xhosa  Other  
 
 and no translator was used. 
 
- I have detached Section C and handed it to the participant   YES  NO 
 
 Signed/confirmed at   on  20 
    
 
 
 
 
Signature of interviewer 
 
 
Signature of witness 
 
 
Full name of witness 
 
150 
 
 
C. IMPORTANT MESSAGE TO PATIENT/REPRESENTATIVE OF PARTICIPANT 
Dear participant/representative of the participant 
 
Thank you for your/the participant’s participation in this study.  Should, at any time during the study: 
 
- an emergency arise as a result of the research, or 
- you require any further information with regard to the study 
 
 
 Kindly contact  
 at telephone number 
  
Devon du Preez 
073 318 1426 
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APPENDIX B 
Permission Request Letter 
44 Boshoff Street 
Linton Grange  
Port Elizabeth 
6025 
 
To Whom It May Concern: 
 
It is with great pleasure that I am formally asking for your consent to conduct a research project involving Judoka 
affiliated to your federation. 
 
I am a Masters student at the Nelson Mandela Metropolitan University in Port Elizabeth. In my study I plan on 
investigating the incidence and mechanism of the injuries occurring in Judo and in particular the injuries that 
occur in South African Judo at the South African National Judo Championships. My supervisor for this study is 
Prof Rosa Du Randt from the Department of Human Movement Science at the Nelson Mandela Metropolitan 
University. 
 
The study will require that a screening questionnaire and preparation questionnaire be completed prior to the 
commencement of the 2008 South African Judo Championships. This questionnaire will help determine the 
injuries the athletes are suffering from and their training schedules prior to the championships. At the 
championships held later this year there will be an injury questionnaire that will have to be completed by all those 
athletes who are injured during competition as well as a follow-up questionnaire should the athlete require any 
medical assistance other than that which is provided at the tournament. These questionnaires will help determine 
the incidence and mechanism of injuries occurring in South African judo and will aid in recommendations that 
could be made to help prevent these injuries from occurring in the future. The questionnaires are easy to 
complete and the injury questionnaire that will have to be completed at the championships will be completed by 
trained individuals so as to not cause any delays in the program set out by judo South Africa. The athletes will in 
no way be harmed during the course of the study and voluntary consent forms will be sent out prior to the 
championships to obtain informed consent from the participants to participate in the proposed study.  
 
All information will be completely confidential. The identity of participants will not be revealed in any report or 
publication forthcoming from this study.  
 
The results of the study will be forwarded to your federation as soon as the research has been completed. For 
further information on the study or, my research proposal in full please do not hesitate to contact the number 
provided below.  
 
Thanking you in advance for your consent. 
Yours in Judo 
 
 
 
Devon du Preez       Prof R Du Randt 
073 318 1426       Supervisor  
S204015391@nmmu.ac.za 
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APPENDIX C 
Human Movement Science Department 
NMMU 
Tel: +27 (0)41 504-2497  Fax: +27 (0)41-504-2770 
E-mail Head of Department: rosa.durandt@nmmu.ac.za 
 
 
Letter to participants   
Dear Participant 
 
You are being asked to participate in a research study. The purpose of which is to find out what types 
of injuries are occurring in judo and how these injuries occur. The results will be used to indicate how 
many injuries, what type of injuries and where on the body most injuries occurred. How the relevant 
information varies depending on the age, weight category and gender will also be determined. We will 
provide you with the necessary information to help you understand the study and what is expected of 
you (participant). We will also explain the risks and benefits of the study and your rights as a 
participant in this project. If anything is not clear please feel free to ask the researcher to explain it 
again.  
 
To participate you will be asked to give your written informed consent which will include your 
signature and date and placing your initials on each section indicating that you understand what will 
be required of you as a participant.  
 
You have the right to ask questions concerning the study at any time. Immediately report any 
problems you may have during the study to the researcher by calling the number listed below. Also, it 
is important for you to know that this study has been approved by the Research Ethics Committee 
(Human) of the Nelson Mandela Metropolitan university. The REC(H) which is a group of independent 
experts whose responsibility it is to help ensure that the rights and welfare of the participants in 
research are protected and that the study is carried out in an ethical manner. The study cannot be 
conducted without the RECH‟s approval and this committee can also answer any questions about 
your rights as a research subject. You may contact the Director, Research Capacity Development, PO 
Box 77000, NMMU, Port Elizabeth, 6031 should you require more information in this regard. 
 
Participation in this research is completely voluntary. You are not obliged to take part in the research. 
If you choose not to participate, your choice will be respected. If you agree to take part, you have the 
right to withdraw from the study at anytime without penalty.  
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Your identity will remain confidential at all times, however the results of the research study may be 
presented at scientific conferences or in special publications, but your identity will not be revealed in 
any way.  
 
Please feel free to contact me should you have any further questions. 
 
Yours sincerely 
Devon du Preez       Prof R. Du Randt 
Nelson Mandela Metropolitan University     Supervisor 
Contact: 0723766860 Contact: 041 504 2499 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
154 
 
APPENDIX D 
 
 
Human Movement Science Department 
NMMU 
Tel: +27 (0)41 504-2497  Fax: +27 (0)41-504-2770 
E-mail Head of Department: rosa.durandt@nmmu.ac.za 
 
 
 
Assent Form 
 
 
I, …………………………………………………, understand that my parent/guardian/care giver has 
given permission for me to take part in a study on the injuries that occur at  the 2008 South African 
National Championships and how these injuries may possibly occur.    
 
I understand that my participation is voluntary and that I may stop participating in the study at any 
given time.  
 
 
………………………………………  ……………………………………… 
Signature      Date 
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          APPENDIX E 
 
JUDO QUESTIONNAIRE 2008 - SCREENING 
 
Please complete this questionnaire by providing the required information in the boxes 
provided or by ticking the appropriate box with an “X” where applicable 
 
Section A: Biographical and Judo Participation Information 
 
Surname 
 
 
Name 
 
Date of birth 
D D M M Y Y Y Y 
Age 
 
 
Gender Male Female 
Today‟s date 
D D M M 
2 0 
Y Y 
 
Province 
Boland East - Gauteng Northern 
Freestate 
KwaZulu Natal Western 
Province 
Border Eastern 
Province 
Gauteng North Southern cape Western 
United 
Cent - Gauteng Southern 
frrestate 
Gauteng Vaal SWD  
Age category Group 4 Group 5 Group 6 (seniors) 
 Male Female Male Female Male Female 
Weight category  1 -46 kg - 40 kg - 56 kg - 44 kg - 56 kg - 44 kg 
2 - 50 kg - 44 kg - 60 kg - 48 kg - 60 kg - 48 kg 
3 -55 kg  - 48 kg - 66 kg - 52 kg - 66 kg - 52 kg 
4 - 60 kg - 52 kg - 73 kg - 57 kg - 73 kg - 57 kg 
5 - 66 kg - 57 kg - 81 kg - 63 kg - 81 kg - 63 kg 
6  - 73 kg - 63 kg - 90 kg - 70 kg - 90 kg - 70 kg 
7 - 81 kg - 70 kg - 100 kg - 78 kg - 100 kg - 78 kg 
8 - 90 kg 70 + 100 + kg 78 + 100 + kg 78 + kg 
9 90 + kg  Open  Open Open 
Number of years 
practicing judo 
Neither provincial nor national  
 
Provincial   
National  
 
Section B: Judo Medical History 
 
1. During the past year, June 2007 to June 2008, how often and for how long were you injured in judo?   
 
Number of times 
Total duration 
Days Weeks Months 
1.1 Minor injuries 
 
 
   
1.2 Significant injuries 
 
 
   
 
2. Are you currently injured? Yes No 
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IF YOU WERE INJURED IN THE PAST YEAR, PLEASE PROVIDE MORE DETAILED 
INFORMATION FOR EACH OF YOUR LAST FIVE (OR LESS) SIGNIFICANT INJURIES, STARTING 
WITH THE MOST RECENT/CURRENT INJURY USING THE FORMS ON THE NEXT PAGES 
 
 
 
INJURY 1 
1.1  Where did the injury occur? Training Competition  1.2 When? 
Month 
 
Year 
 
 
2. How did the injury occur? 
1  Being thrown 2  Throwing opponent 3  Collision with opponent 4  Grip fighting 
5  Impact with mat 6  Arm lock 7 Strangulation 8  Sharp turn/twist 
9  If other, please describe: 
 
3. What type(s) of injury occurred? 
1  Concussion 2  Broken bone 3  Fracture 4  Torn ligament 5  Torn muscle 6  Sprain 
7  If other, please describe: 
8. If fracture or sprain, state the grade of injury 1 2 3 
 
4. Which part(s) of the body was(were) injured? (L=Left, R=Right) 
1 Head/Neck
 
2  Back 3  Chest
 
4  Abdomen 5  Groin 6  Shoulder 
L R L R 
7  Upper arm 8  Elbow 9  Lower arm 10  Hand 11  Fingers
 
12  Hip 
L R L R L R L R L R L R 
13 Upper leg 14  Knee 15  Lower leg 16  Ankle 17  Foot 18  Toes 
L R L R L R L R L R L R 
  19  If other, please describe: 
 
5. Which of the following professionals did you consult with regard to this injury? 
1  Doctor 2  Physiotherapist 3  Biokineticist 4  Chiropractor 
5  Other, please specify: 
 
 
6. What treatment did you receive? 
1  Medication 2 Rehabilitation 3  Rest 4  Ice 5 Strapping 6  None 
7  If other, please specify: 
8  If medication, please specify: 
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7. What was your estimated time of recovery (weeks)?    
8. How long did the injury prevent you from training/competing (weeks)?  
9. Did the treatment result in full or partial recovery? Full Partial 
10. If full recovery, how long did it take to recover from the injury (weeks)?   
11. If partial recovery, how long have you had this injury  
158 
 
IF YOU WERE INJURED IN THE PAST YEAR, PLEASE PROVIDE MORE DETAILED 
INFORMATION FOR EACH OF YOUR LAST FIVE (OR LESS) SIGNIFICANT INJURIES, STARTING 
WITH THE MOST RECENT/CURRENT INJURY USING THE FORMS ON THE NEXT PAGES 
 
 
 
 
 
 
INJURY 2 
1.1  Where did the injury occur? Training Competition  1.2 When? 
Month 
 
Year 
 
 
2. How did the injury occur? 
1  Being thrown 2  Throwing opponent 3  Collision with opponent 4  Grip fighting 
5  Impact with mat 6  Arm lock 7 Strangulation 8  Sharp turn/twist 
9  If other, please describe: 
 
3. What type(s) of injury occurred? 
1  Concussion 2  Broken bone 3  Fracture 4  Torn ligament 5  Torn muscle 6  Sprain 
7  If other, please describe: 
8. If fracture or sprain, state the grade of injury 1 2 3 
 
4. Which part(s) of the body was(were) injured? (L=Left, R=Right) 
1 Head/Neck
 
2  Back 3  Chest
 
4  Abdomen 5  Groin 6  Shoulder 
L R L R 
7  Upper arm 8  Elbow 9  Lower arm 10  Hand 11  Fingers
 
12  Hip 
L R L R L R L R L R L R 
13 Upper leg 14  Knee 15  Lower leg 16  Ankle 17  Foot 18  Toes 
L R L R L R L R L R L R 
  19  If other, please describe: 
 
5. Which of the following professionals did you consult with regard to this injury? 
1  Doctor 2  Physiotherapist 3  Biokineticist 4  Chiropractor 
5  Other, please specify: 
 
 
6. What treatment did you receive? 
1  Medication 2 Rehabilitation 3  Rest 4  Ice 5 Strapping 6  None 
7  If other, please specify: 
8  If medication, please specify: 
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7. What was your estimated time of recovery (weeks)?    
8. How long did the injury prevent you from training/competing (weeks)?  
9. Did the treatment result in full or partial recovery? Full Partial 
10. If full recovery, how long did it take to recover from the injury (weeks)?   
11. If partial recovery, how long have you had this injury  
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IF YOU WERE INJURED IN THE PAST YEAR, PLEASE PROVIDE MORE DETAILED 
INFORMATION FOR EACH OF YOUR LAST FIVE (OR LESS) SIGNIFICANT INJURIES, STARTING 
WITH THE MOST RECENT/CURRENT INJURY USING THE FORMS ON THE NEXT PAGES 
 
 
 
 
 
 
INJURY 3 
1.1  Where did the injury occur? Training Competition  1.2 When? 
Month 
 
Year 
 
 
2. How did the injury occur? 
1  Being thrown 2  Throwing opponent 3  Collision with opponent 4  Grip fighting 
5  Impact with mat 6  Arm lock 7 Strangulation 8  Sharp turn/twist 
9  If other, please describe: 
 
3. What type(s) of injury occurred? 
1  Concussion 2  Broken bone 3  Fracture 4  Torn ligament 5  Torn muscle 6  Sprain 
7  If other, please describe: 
8. If fracture or sprain, state the grade of injury 1 2 3 
 
4. Which part(s) of the body was(were) injured? (L=Left, R=Right) 
1 Head/Neck
 
2  Back 3  Chest
 
4  Abdomen 5  Groin 6  Shoulder 
L R L R 
7  Upper arm 8  Elbow 9  Lower arm 10  Hand 11  Fingers
 
12  Hip 
L R L R L R L R L R L R 
13 Upper leg 14  Knee 15  Lower leg 16  Ankle 17  Foot 18  Toes 
L R L R L R L R L R L R 
  19  If other, please describe: 
 
5. Which of the following professionals did you consult with regard to this injury? 
1  Doctor 2  Physiotherapist 3  Biokineticist 4  Chiropractor 
5  Other, please specify: 
 
 
6. What treatment did you receive? 
1  Medication 2 Rehabilitation 3  Rest 4  Ice 5 Strapping 6  None 
7  If other, please specify: 
8  If medication, please specify: 
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7. What was your estimated time of recovery (weeks)?    
8. How long did the injury prevent you from training/competing (weeks)?  
9. Did the treatment result in full or partial recovery? Full Partial 
10. If full recovery, how long did it take to recover from the injury (weeks)?   
11. If partial recovery, how long have you had this injury  
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IF YOU WERE INJURED IN THE PAST YEAR, PLEASE PROVIDE MORE DETAILED 
INFORMATION FOR EACH OF YOUR LAST FIVE (OR LESS) SIGNIFICANT INJURIES, STARTING 
WITH THE MOST RECENT/CURRENT INJURY USING THE FORMS ON THE NEXT PAGES 
 
 
 
 
 
INJURY 4 
1.1  Where did the injury occur? Training Competition  1.2 When? 
Month 
 
Year 
 
 
2. How did the injury occur? 
1  Being thrown 2  Throwing opponent 3  Collision with opponent 4  Grip fighting 
5  Impact with mat 6  Arm lock 7 Strangulation 8  Sharp turn/twist 
9  If other, please describe: 
 
3. What type(s) of injury occurred? 
1  Concussion 2  Broken bone 3  Fracture 4  Torn ligament 5  Torn muscle 6  Sprain 
7  If other, please describe: 
8. If fracture or sprain, state the grade of injury 1 2 3 
 
4. Which part(s) of the body was(were) injured? (L=Left, R=Right) 
1 Head/Neck
 
2  Back 3  Chest
 
4  Abdomen 5  Groin 6  Shoulder 
L R L R 
7  Upper arm 8  Elbow 9  Lower arm 10  Hand 11  Fingers
 
12  Hip 
L R L R L R L R L R L R 
13 Upper leg 14  Knee 15  Lower leg 16  Ankle 17  Foot 18  Toes 
L R L R L R L R L R L R 
  19  If other, please describe: 
 
5. Which of the following professionals did you consult with regard to this injury? 
1  Doctor 2  Physiotherapist 3  Biokineticist 4  Chiropractor 
5  Other, please specify: 
 
 
6. What treatment did you receive? 
1  Medication 2 Rehabilitation 3  Rest 4  Ice 5 Strapping 6  None 
7  If other, please specify: 
8  If medication, please specify: 
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7. What was your estimated time of recovery (weeks)?    
8. How long did the injury prevent you from training/competing (weeks)?  
9. Did the treatment result in full or partial recovery? Full Partial 
10. If full recovery, how long did it take to recover from the injury (weeks)?   
11. If partial recovery, how long have you had this injury  
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IF YOU WERE INJURED IN THE PAST YEAR, PLEASE PROVIDE MORE DETAILED 
INFORMATION FOR EACH OF YOUR LAST FIVE (OR LESS) SIGNIFICANT INJURIES, STARTING 
WITH THE MOST RECENT/CURRENT INJURY USING THE FORMS ON THE NEXT PAGES 
 
 
 
 
 
INJURY 5 
1.1  Where did the injury occur? Training Competition  1.2 When? 
Month 
 
Year 
 
 
2. How did the injury occur? 
1  Being thrown 2  Throwing opponent 3  Collision with opponent 4  Grip fighting 
5  Impact with mat 6  Arm lock 7 Strangulation 8  Sharp turn/twist 
9  If other, please describe: 
 
3. What type(s) of injury occurred? 
1  Concussion 2  Broken bone 3  Fracture 4  Torn ligament 5  Torn muscle 6  Sprain 
7  If other, please describe: 
8. If fracture or sprain, state the grade of injury 1 2 3 
 
4. Which part(s) of the body was(were) injured? (L=Left, R=Right) 
1 Head/Neck
 
2  Back 3  Chest
 
4  Abdomen 5  Groin 6  Shoulder 
L R L R 
7  Upper arm 8  Elbow 9  Lower arm 10  Hand 11  Fingers
 
12  Hip 
L R L R L R L R L R L R 
13 Upper leg 14  Knee 15  Lower leg 16  Ankle 17  Foot 18  Toes 
L R L R L R L R L R L R 
  19  If other, please describe: 
 
5. Which of the following professionals did you consult with regard to this injury? 
1  Doctor 2  Physiotherapist 3  Biokineticist 4  Chiropractor 
5  Other, please specify: 
 
 
6. What treatment did you receive? 
1  Medication 2 Rehabilitation 3  Rest 4  Ice 5 Strapping 6  None 
7  If other, please specify: 
8  If medication, please specify: 
 
 
 
 
 
 
 
 
165 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7. What was your estimated time of recovery (weeks)?    
8. How long did the injury prevent you from training/competing (weeks)?  
9. Did the treatment result in full or partial recovery? Full Partial 
10. If full recovery, how long did it take to recover from the injury (weeks)?   
11. If partial recovery, how long have you had this injury  
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APPENDIX F 
                                                  
 
 
JUDO QUESTIONNAIRE 2008: PREPARATION DETAILS 
 
Please complete this questionnaire by providing the required information in the boxes 
provided or by ticking the appropriate box with an “X” where applicable 
 
Section A: Biographical Information 
 
Surname 
 
 
Name 
 
Date of birth D D M M Y Y Y Y 
Age 
 
 
Gender Male Female 
Today‟s date D D M M 2 0 Y Y 
 
 
Section B – Judo preparation 
 
DECEMBER 2007 
1. Judo training – Please specify the number of minutes you trained per session for one week 
 Tachi-Waza Newaza Randori 
Session Morning Afternoon Evening Morning Afternoon Evening Morning Afternoon Evening 
Mon          
Tues          
Wed          
Thurs          
Fri          
Sat          
Sun          
 
2. Gym training - Please specify the average number of minutes you trained per day for one week 
 Mon Tues Wed Thurs Fri Sat Sun 
1. Upper body strength        
2. Lower body strength        
3. Anaerobic, eg sprinting        
4. Aerobic, eg jogging        
5. Core strengthening eg sit-ups        
6. Flexibility and stretching        
 
3. Other activities (sport etc)  - Please specify the activity and the average number of minutes per day 
    Activities: Mon Tues Wed Thurs Fri Sat Sun 
1.         
2.         
3.         
4.         
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JANUARY 2008 
1. Judo training – Please specify the number of minutes you trained per session for one week 
 Tachi-Waza Newaza Randori 
Session Morning Afternoon Evening Morning Afternoon Evening Morning Afternoon Evening 
Mon          
Tues          
Wed          
Thurs          
Fri          
Sat          
Sun          
 
2. Gym training - Please specify the average number of minutes you trained per day for one week 
 Mon Tues Wed Thurs Fri Sat Sun 
1. Upper body strength        
2. Lower body strength        
3. Anaerobic, eg sprinting        
4. Aerobic, eg jogging        
5. Core strengthening eg sit-ups        
6. Flexibility and stretching        
 
3. Other activities (sport etc)  - Please specify the activity and the average number of minutes per day 
    Activities: Mon Tues Wed Thurs Fri Sat Sun 
1.         
2.         
3.         
4.         
 
FEBRUARY 2008 
1. Judo training – Please specify the number of minutes you trained per session for one week 
 Tachi-Waza Newaza Randori 
Session Morning Afternoon Evening Morning Afternoon Evening Morning Afternoon Evening 
Mon          
Tues          
Wed          
Thurs          
Fri          
Sat          
Sun          
 
2. Gym training - Please specify the average number of minutes you trained per day for one week 
 Mon Tues Wed Thurs Fri Sat Sun 
1. Upper body strength        
2. Lower body strength        
3. Anaerobic, eg sprinting        
4. Aerobic, eg jogging        
5. Core strengthening eg sit-
ups 
       
6. Flexibility and stretching        
 
3. Other activities (sport etc)  - Please specify the activity and the average number of minutes per 
day 
    Activities: Mon Tues Wed Thurs Fri Sat Sun 
1.         
2.         
3.         
4.         
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MARCH 2008 
1. Judo training – Please specify the number of minutes you trained per session for one week 
 Tachi-Waza Newaza Randori 
Session Morning Afternoon Evening Morning Afternoon Evening Morning Afternoon Evening 
Mon          
Tues          
Wed          
Thurs          
Fri          
Sat          
Sun          
 
2. Gym training - Please specify the average number of minutes you trained per day for one week 
 Mon Tues Wed Thurs Fri Sat Sun 
1. Upper body strength        
2. Lower body strength        
3. Anaerobic, eg sprinting        
4. Aerobic, eg jogging        
5. Core strengthening eg sit-ups        
6. Flexibility and stretching        
 
3. Other activities (sport etc)  - Please specify the activity and the average number of minutes per day 
    Activities: Mon Tues Wed Thurs Fri Sat Sun 
1.         
2.         
3.         
4.         
 
APRIL 2008 
1. Judo training – Please specify the number of minutes you trained per session for one week 
 Tachi-Waza Newaza Randori 
Session Morning Afternoon Evening Morning Afternoon Evening Morning Afternoon Evening 
Mon          
Tues          
Wed          
Thurs          
Fri          
Sat          
Sun          
 
2. Gym training - Please specify the average number of minutes you trained per day for one week 
 Mon Tues Wed Thurs Fri Sat Sun 
1. Upper body strength        
2. Lower body strength        
3. Anaerobic, eg sprinting        
4. Aerobic, eg jogging        
5. Core strengthening eg sit-ups        
6. Flexibility and stretching        
 
3. Other activities (sport etc)  - Please specify the activity and the average number of minutes per day 
    Activities: Mon Tues Wed Thurs Fri Sat Sun 
1.         
2.         
3.         
4.         
 
 
 
 
 
169 
 
MAY 2008 
1. Judo training – Please specify the number of minutes you trained per session for one week 
 Tachi-Waza Newaza Randori 
Session Morning Afternoon Evening Morning Afternoon Evening Morning Afternoon Evening 
Mon          
Tues          
Wed          
Thurs          
Fri          
Sat          
Sun          
 
2. Gym training - Please specify the average number of minutes you trained per day for one week 
 Mon Tues Wed Thurs Fri Sat Sun 
1. Upper body strength        
2. Lower body strength        
3. Anaerobic, eg sprinting        
4. Aerobic, eg jogging        
5. Core strengthening eg sit-ups        
6. Flexibility and stretching        
 
3. Other activities (sport etc)  - Please specify the activity and the average number of minutes per day 
    Activities: Mon Tues Wed Thurs Fri Sat Sun 
1.         
2.         
3.         
4.         
 
 
JUNE 2008 
1. Judo training – Please specify the number of minutes you trained per session for one week 
 Tachi-Waza Newaza Randori 
Session Morning Afternoon Evening Morning Afternoon Evening Morning Afternoon Evening 
Mon          
Tues          
Wed          
Thurs          
Fri          
Sat          
Sun          
 
2. Gym training - Please specify the average number of minutes you trained per day for one week 
 Mon Tues Wed Thurs Fri Sat Sun 
1. Upper body strength        
2. Lower body strength        
3. Anaerobic, eg sprinting        
4. Aerobic, eg jogging        
5. Core strengthening eg sit-ups        
6. Flexibility and stretching        
 
3. Other activities (sport etc)  - Please specify the activity and the average number of minutes per day 
    Activities: Mon Tues Wed Thurs Fri Sat Sun 
1.         
2.         
3.         
4.         
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APPENDIX G 
 
 
 
 
 
JUDO QUESTIONNAIRE 2008: INJURY DETAILS 
 
Please complete this questionnaire by providing the required information in the boxes 
provided or by ticking the appropriate box with an “X” where applicable 
 
Section A: Biographical Information 
 
Surname 
 
 
Name 
 
Date of birth D D M M Y Y Y Y 
Age 
 
 
Gender Male Female 
Today‟s date D D M M 2 0 Y Y 
 
 
SECTION B – INJURY DETAILS 
 
 
        
1. Time to Injury  2. Fight number:  
3. Date of injury: D D M M 2 0 Y Y 
 
4. How did the injury occur? 
1  Being thrown 2  Throwing opponent 3  Collision with 
opponent 
4  Grip fighting 
5  Impact with mat 6  Arm lock 7 Strangulation 8  Sharp turn/twist 
9  If other, please describe: 
 
5. What type(s) of injury occurred? 
1  Concussion 2  Broken bone 3  Fracture 4  Torn ligament 5  Torn 
muscle 
6  Sprain 
7  If other, please describe: 
8. If fracture or sprain, state the grade of injury 1 2 3 
 
6. Which part(s) of the body was(were) injured? (L=Left, R=Right) 
1 Head/Neck
 
2  Back 3  Chest
 
4  Abdomen 5  Groin 6  Shoulder 
L R L R 
7  Upper arm 8  Elbow 9  Lower arm 10  Hand 11  Fingers
 
12  Hip 
L R L R L R L R L R L R 
13 Upper leg 14  Knee 15  Lower leg 16  Ankle 17  Foot 18  Toes 
L R L R L R L R L R L R 
  19  If other, please describe: 
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7. Was the fight terminated due to your 
injury? 
Yes No 
 8. Did you warm-up before the match?  Yes No 
9. Was there blood? Yes No 
10. Which professional(s) attended to you? 
 
10.1 At the tournament  
0 None 1  Doctor 
2  
Physiotherapist 
3 Biokineticist 4 Paramedic 
5 Other, please specify: 
 
10.2 Away from 
tournament 
0 None 1  Doctor 
2  
Physiotherapist 
3 Biokineticist 4 Paramedic 
5 Other, please specify: 
 
11. What treatment have you received?  
1  Medication 
2 
Rehabilitation 
3  Rest 4  Ice 5 Strapping 6  None 
7  If other, please specify: 
8  If medication, please specify: 
12. What is your estimated time of recovery (weeks)?  
13.  How long will you not be able to participate in Judo 
(weeks)? 
 
 
 
 
 
 
